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2  Meter,220  or  440  MHz 


ICOM's  reliable,  field  proven,  handhelds  have 
been  the  must  popular  handheld  on  the  market. 
Here's  a  few  reasons  why 

THE  TRANSCEIVERS.  The  IC-2AT  features  ftiU 
coverage  of  the  2  meter  ham  band.  Tlie  IC-3AT 
covers  220  to  224.99  MHz,  and  the  IC-4AT  has 
440  to  449.995  MHz.  Each  radio  is  only  2. 6 in  x 
1 .4 In  X  6. 5 in  in  size.  Excellent  audio  quality  is 
provided  by  a  quality  speaker  and  an  electret 
condenser  microphone.  All  have  battery  saving 
0.15  watt  low  power.  Touchtone®pad  is  included.' 


L& 


STAM»i«lD  EQUIPMENT.  Each  transcelwr 
comes  complete  —  ready  to  use  —  with  BP3 
rechargeable  batter>%  AC  wall  charger,  flexible 
antenna,  earphone,  wrist  strap,  and  belt  clip...aU 
standard^ 

THE  SYSTEM*  Accessories  for  the  handheld 
scries  are  imerchangeable  among  transceivers. 
Slide  on  removable  battery  packs  allow  quick 
changing  of  batteries.  Batteries  may  be  charged 
while  removed  from  the  transceiver 


fCMTnow. 


luiUihleJATa 


mu 


2  incier: 


bml 

Battery    Transceiver 
Pack         Power  (watts) 
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•  17  VAC  (  Ban 
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Charge  Rate) 


IC-DCl      , 
DC  Regulator 

i2vix:i 

(come?  "With  DC     ' 
cord— will  ntti  get 
puwtT  from  tiCMi ) 


IOBP3t      :     naaery 
Battery  Pack 

IOBP2  *•  8.4Vrx:  2S0  mAH 

Battc  ry  Pack      I  ^  hr.  thaige 

72  Vix:  425  mAI!  I 

1 .5  hr  clur^c  / 
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y  jiCcoiiiiai  wiilr5ft  coax 

8NCioPL-259) 
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5-STORE  BUYING  POWER  in  action! 


n7 
HANDHELDS 


2  METER 
FT-208R 

70CM 
FT-708R 

SALE! 
$29695 

FREE  SHIPMENT  (UPS  Brown) 


!5^ 


P  ALPHA 


ALL  ALPHA  AMPLIFIERS 
IN  STOCK  FOR  FAST  DELIVERY 

CALL  FOR  SPECIAL  PRICES 

ONE  EXAMPLE: 

76  PA 

REGULAR  S239S 

SALE!  $1799 


MMm 


^   ALL  MIRAGE 
=    AMPLIFIERS 

AVAILABLE  AT  LOW  PRICES 


2  METER  AMP 

B-1016 

low  IN,  160W  OUT 


KLM 

KT-34A 

4  ELEMENT  TRIBANDER 

REGULAR  S389.95 

$309 

K  f- 3  4X  A~  ~ 

6  ELEMENT  TRJBANDER 

J    REGULAR  $569.95 

CALL  FOR  PRiCeS 
OTHER  KLM  ITEMS. 


^KE^I^A/OOD 


CALL  NOW  FOR 
SPECIAL  LOW  PRICES 


i 


I'll 


^  r^  Vz-^'^^ 


NEVER  BEFORE!  NEVER  AGAIN        TR-7730/MC46 


ICOM 


IC-730 


REGULAR 

S279.9S 

B-3016 

30W  IN. 
160W  OUT 


$24995 

REGULAR  S239J5 

$19995 


Ooi5..0. 


SALE! 

REGULAR  $82^ 

$64995 

LIMITED  TIME  ONLY 
UMITED  QUANTITY 
ACT! 


TS-930  S 


TR-2500 


t  •  I  i    ! 

^  ■  J  i  * 


-T\ 


i'i'^'. 


TS-830S 


:w 


BARGAIN  PACKAGE 

TS*830S    Transceiver 
SP-*230        Speaker 
YK-88C        CW  fitter 

SALE! 

A  $1084.85  VALUE 

$949  95 


rflEE    SMIPIwitN    ■     CONTINiNTAL  U  $A 


SERVING  HAMS 

BETTER. 

Anvtn...  sou.' 


PHONE 


800 


EXCEPT  SOME  ALPHA  KLM  TTEMS 


854-6046 


8ob  Nif  r#ro,weil 


give  yt 


FMWS^ 


sm^icm 


9:30AM  to  5:30PM  PACIFIC  TIME, 
OVER-THE-COUNTER,  WAM  to  5:30PM. 

MONDAY  THROUGH  SATURDAY 

CALIFORNIA  COSTOMERS  PLEASE  PHONE  OR  VISIT  LISTED  STORES. 


HJIM 


"TiUW 


OUTLET 


S^ 


ANAHEIM,  CA  92801 

2620  W.  La  Paima, 

(7H)  761-3033  (213)  860-2040 

Between  Disneyland  &  Knoit  s  Berry  Farm 


BURLINGAME.  CA  94010 

999  Howard  Ave..  (415)  342-5757 
B  miles  south  on  101  from  S,F  Airport 


OAKLAND,  CA  94609 

2811  Telegraph  Ave.,  (415)  451-5757 
Hwy  24  Dovvntown.  LbH  27th  off-ramp. 


SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road  (714)  560-4900 

Hwy  163  &  Clajremont  Mesa  Blvd. 


VAN  NUYS,  CA  91401 

6265  Sepulveda  BJvd.,  (213)  988-2212 
San  Diego  Fwy  3[  Viaory  eiv<j. 
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Model  PB  M4.95 


GND 


Modmi 


K^JB 

linrtal 

Ratio 

hfilctiet 

SO  otims  to 

PS'l 

11 

SOofms 

PB-I  5 

t,5:1 

75  ofvns 

PB-2 

2  1 

lOOohmt 

PB^a 

3  1 

TSOornTift 

PB'4 

4:1 

200ol«ns 

pe-5 

5:1 

250ofvns 

PB-6 

6:1 

aOQ  ohmi 

PB-7  S 

7  5:1 

375  otims 

PB-9 

9:1 

450  Ohms 

PB't2 

12:1 

eOO  ohms 

PB-!6 

16:1 

800  ohms 

Model  1 K 


532.50 


1  Kw  Cw.  3  Kw  PEP  input, 
1-1  or  4-1 


Model  2K 


S52.50 


2  Kw  CW.  6  Kw  PEP  input. 
1.1  or  4:1 


Beam  Balun 


$57.50 


2  Kw  CW,  5  Kw  PEP  input. 

11  or  4: 1    Mounting  Bracket 

for  2"  Boom 


350  watts  PEP.  1 .7  to  30  MHz 
Low  cost.  High  perlormance  Just 
nght  for  transceivers.  Small  {%"  x 
%"  X  1  %").  Ught  weight  (1  !4  02.). 
Easy  to  attach  to  antefina.  No 
connector  needed.  Waterproof.  All 
stainless  steel  hardware  —  won't  rust. 

Now  you  don't  have  to  corr^- 
promise!  Why  connect  your  50 
ohm  cable  to  a  76  ohm  dipoie? 
Use  a  PB-1 .5  between  them  to 
get  a  perfect  match  (see  table  for 
specif jcations).  For  your  100  ohm 
quad  use  a  PB-2!  For  your  300 
ohm  folded  drpole  use  a  PB-6! 
Whatever  balanced  antenna  you 
use  there  is  a  PB  balun  to  match  it. 

Get  the  balun  advantages  —  less 
nofse  on  receive  —  better  antenna 
pattern.  If  you  thought  baluns 
were  only  1 :  T  look  at  the  PB  table 
and  select  what  you  need  from 
eleven  different  impedance  ratios. 


Palomar  Engineers'  "wtiite"  balun 
series  for  high  power.  The  choice  of 
the  big  DX'ers  and  the  commercial 
services.  Wide  bandwidth  and  high 
efficiency  provided  by  heavy  ferrite 
torofd  cores   Full  1 .7-30  fAHz 
bandwidth.  Over  98%  efficient,  Non- 
saturating  design.  Teflon  insulated  wire 

—  no  arc-over.  Epoxy  filled  — 
waterproof-  All  stainless  steel  hardware 

—  no  rust.  Conservative  design  — 
easily  take  rated  power.  The  only 
balun  with  a  full  ten  year  warranty 
against  burnout,  arc-over  or 
construction  defects.  How  many 
lightweight  baluns  have  you  burned  out 
already?  Install  the  balun  that  will  stay 
up  there  working  year  after  year. 
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Send  for  FREE  Catalog 
To  order,  add  $3  shipplngniandllng.  California  residents  add  safes  tax, 
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Food  for  thought. 

Our  new  Urki versa!  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  ail  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones ^  and  Test  Tones,  No 
counter  or  test  equipment  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers'  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  Ii  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  avaihible 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


•  All  tones  in  Gmup  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  L5db  over  entire  range  selected. 

•  Separate  [evel  adjust  pots  and  output  connections  for  each 
tone  Group. 

■  Immune  to  RF 

•  Powered  by  6-30vdc,  unregulated  at  8  ma. 

•  IjOw  impedance,  low  distonion^  adjustable  sinewave 
output,  5v  peak-to-peak 

•  Insiani  sian-up. 

•  OIT  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 


67.0  XZ 

91  5ZZ 

118, S2B 

156.7  5A 

71.9  XA 

94gZA 

123.0  3Z 

162,2  5B 

74,4  WA 

97.4  ZB 

127,3  3A 

16T9  6Z 

770  XB 

100.0  IZ 

15L838 

173  8  6A 

79  7  SP 

103,5  lA 

136.5  4Z 

I79  9  6B 

82  5  n 

107.2  1 B 

I4E  3  4A 

186.2  72 

S5.4  YA 

M0.9  2Z 

146  2  4B 

192  8  7A 

8»5YB 

114.8  2A 

151.4  SZ 

203.5  Ml 

•  Frequency  accuracy,  ±  J  Hz  maximum  -  40* C  to  +  85°C 

•  Frequencies  lo  250  Hz  available  on  special  order 

•  Continuous  lone 

Group  B 


IhST- TONES; 

TOUCH  TONES: 

BURST  TONES: 

600 

697     1 209 

1600     1850     2150     2400 

1000 

770     1336 

1650     1900     2200     2450 

1500 

852     1477 

1700     1950     2250     2500 

2175 

941      1633 

1750     2000     2300     2550 

2805 

1800     2100     2350 

•  Frequency  accuracy,  ±  I  Hz  maximum  -  40^C  to  +  85*C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUMCATIQNS  SPECtAUSTS 

Alb  West  Tafi  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 


.^15 
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KEVER  SAY  DIE 

editoriaf  hy  Wayne  Green 


THE  OLD  MAN 

With  my  60th  birthday  coming 
up  September  3rd,  I  find  myself 
retrospecting, .  .and  wondering 
how  much  time  ts  iett.  1  can't 
complain,  for  i've  erjjoyed  put- 
ting out  73  Magazine  for  the  last 
22  years  and  I've  had  the  excite- 
ment of  being  there  when  many 
of  the  Interesting  things  hap* 
pened. 

Back  when  I   first  got  into 

amateur  radio,  I  used  to  go  to 
the  hamfests  and  bs  amazed  at 
Ted  McElroy  and  his  ability  to 
copy  high-speed  code.  What  a 
show  he  put  on!  He'd  tune  In 
some  code  at  around  50  wpm 
and  talk  with  the  people  around 
him  tor  awhile,  then  turn  to  his 
typewritef  and  make  ft  sound 
like  a  100-word-per-mlnute 
Teletyp©''"w  machine.  As  [  recall, 
Ted  not  only  was  the  fastest 
man  In  the  world  in  copying 
code,  but  I  think  he  had  some 
speed  records  in  typing,  too. 
Heady  stuff  for  a  kid. 

Then,  soon  after  the  war,  I 
happened  to  be  in  the  right 
place  at  the  right  time  to  partici- 
pate in  someof  the  early  narrow^ 
band  FM  experiments.  1  modi- 
tied  an  old  SCR-274  transmitter 
and  a  Melsner  Signal  Shifter 
with  reactance  modulators  and 
had  a  bail.  Of  course,  I'd  been 
building  ham  gear  since  1937 


(golly,  that's  45  years  ago!),  so 
my  ham  shack  was  piled  high 
with  equipment  fay  1946.  I  still 
have  hams  say  heilo  at  ham- 
fests who  visited  my  shack  in 
those  days  and  marveled  at  the 
collect  ion  of  things  I'd  bought 
{surplus)  and  built,  I  Joved  to 
build. 

The  true  old-timer  is  the  chap 
who  made  tube  socket  holes  in 
steel  chassis  by  first  drilling  a 
small  hole  and  then  enlarging  It 
with  a  rat'tail  file  for  the  socket. 
Oh,  there  were  socket  punches, 
but  they  were  darned  expensive. 
It  was  a  long  time  before  I  man- 
aged to  buy  a  set  of  those  elite 
tools* 

Then  there  was  John  Wilttams 
W2BFD^  the  grandpappy  of  ham 
RTTY,  Oh,  others  helped,  but  it 
was  John  that  really  got  It  all 
started.  He  did  most  of  the  early 
experimenting,  arranged  to  get 
the  equipment,  distributed  It, 
and  wrote  articles  at>out  It.  II 
was  his  work  that  got  me  going 
on  RTTY  in  1948,  which  in  turn 
got  me  to  start  a  RTTY  magazine 
back  in  1951.  IVe  been  editing 
and  publishrng  ever  since.  John 
was  a  cranky,  sneaky  old  man, 
and  he  was  a  good  friend.  It's  a 
shame  he  died  in  1961,  for  he 
would  have  loved  solid  state  and 
iCs.  But  he  didn't  take  care  of 
himself  (smoked)p  so  one  day  he 


ATTENTION,  AUTHORS! 

73  Magazine  is  always  searching  for  good  articles,  and  now 
may  be  your  chance  to  share  the  fame  and  fortune  enjoyed  by 
hundreds  of  other  readers-turnedauthors.  We  are  looking  for 
construction  articles,  antenna  articles,  club  project  articles, 
and  so  forth.  Articles  on  any  subject  dealing  with  amateur  ra- 
dio are  considered,  but  our  primary  emphasis  is  on  construc^ 
tion.  If  you  need  help  in  getting  your  manuscript  up  to  snuff, 
we  will  send  you  a  copy  of  "How  to  Write  for  73"  (free  for  an 
SASE).  Please  send  your  request  or  manuscript  to:  Editorial 
Offices,  73  Magazine,  Peterborough  NH  03458. 


keeled  over.  He  lived  and  died 
for  amateur  radio. 

Then  there  was  Sam  Harris 
WIFZJ,  another  Irascible  genius 
and  a  good  friend.  Sam  made 
the  first  practical  parametric 
amplifier,  l-ie  also  did  a  lot 
of  the  early  moontjounce  ham- 
ming, culminating  in  his  working 
for  the  big  dish  folk  at  Arecibo. 

On  the  other  side  of  the  coin,  I 
had  the  fun  of  knowing  Don 
Miller  rather  wefl.  .  .and  getting 
sued  by  him  when  I  blew  the 
whistle  on  his  false  DXpedi- 
tions,  Tve  never  written  the  en- 
tire story  of  that  one.  but  I 
should  No,  that's  not  the  same 
Don  Miller  that  got  shafted  by 
the  League  a  couple  years 
ago . . .  different  chap.  The  older 
Miller  is,  I  believe,  in  prison  In 
California  for  trying  to  get  some 
chap  to  kill  his  wife.  The  League 
Miller  Is*  I  understand,  about  to 
run  for  director  again.  That 
should  be  an  interesting  elec- 
tion. Since,  as  far  as  I  could  dis- 
cover he  was  kicked  out  of  the 
job  on  a  trumped-up  charge,  Td 
like  to  see  him  win  this  one.  And 
1  say  that  despite  some  of  the 
unkind  things  Don  has  said 
about  me  at  ham  clubs. 

Even  after  45  years  of  ham 
radiOt  I  still  get  a  kick  out  of 
getting  on  20m  and  making  con^ 
tacts, , , either  around  the  US  or 
with  some  good  DX.  A  couple 
years  ago  I  was  out  there  climb- 
rng  our  mighty  Mount  Monad- 
nock  to  get  at  the  head  of  the 
line  for  lO-GHz  DXing,  with 
seven  states  contacted.  No  one 
has  come  close  to  equalling  the 
record  yet.  That  was  hard 
work... and  fun.  I  think  the 
mountain  climbing  may  have 
taken  a  year  off  my  life*  *  *but 
that  is  nothing  compared  to  the 
dent  my  first  wife  made  in  it. 

Just  managing  to  survive  with 


73  for  all  these  years  has  been  a 
miracle.  Remember  that  Td  just 
really  gotten  started  with  it 
when  the  "incentive  licensing" 
debacle  hit  in  1963  and  stopped 
the  gfowth  of  amateur  radio  for 
10  years.  That's  when  three- 
quarters  of  the  ham  dealers  and 
95%  of  the  manufacturers  went 
out  of  business.  At  one  time  the 
magazine  staff  was  down  to  five 
people,  working  day  and  night  to 
try  to  keep  things  going. 

With  the  ham  industry  picking 
up  a  bit  due  first  to  FM  and  re- 
peaters and  then  from  an  influx 
of  CBers,  I  kept  things  going. 
The  invention  of  the  microcom- 
puter sparked  me  to  start  Byte 
magazine. . .  and  then  Kifobaud, 
Instant  Software,  Setting  Micros, 
80  i^icro,  Load  80,  and  Desf(top 
Computing,  We  went  from  a  few 
people  to  a  staff  on  the  order  of 
250,  with  buildings  all  around 
town.  We  still  have  more  maga- 
zines in  the  works  with  no  end  in 
sight. 

One  of  the  benefits  of  getting 
the  business  to  this  size  is  that 
my  ideas  have  a  better  chance 
of  getting  attention,  i  suppose 
that  at  60  I  should  start  to  slack 
off  and  not  work  so  hard.  I  still 
put  in  a  hundred'hour  work  week 
and  keep  up  with  reading  some 
2(X)  or  so  magazines  a  month 
* .  *  plus  a  few  books.  Add  that  to 
my  travel  schedule  to  hamfests. 
computer  shows,  and  to  give 
talks.  I  count  18  shows  so  far 
just  this  year,  nine  talks,  several 
Washington  trips  for  NIAC,  a 
couple  of  consulting  trips,  and  a 
short  visit  to  Colombia.  Not  bad 
when  you  consider  weVe  only  in- 
to July  at  this  writing. 

Yes,  partly  I'm  bragging.  But 
that  isnl  all  of  it*  I  do  want  you 
to  know  that  Km  doing  all  this 
with  a  goal  in  mind  of  providing 
you  with  a  magazine  which  is  in- 
teresting, which  wiUt  i  hope,  in* 
spire  you  to  enjoy  amateur  radio 
more,  and  which  may  bring  edu- 
cation to  more  of  the  world.  I  feel 
that  Tm  doing  the  tiest  I  can  and 
I  hope  that  you*ll  help  me 
towards  my  goals  with  subscrip- 
tions, with  articles,  and  by  get^ 
ting  youngsters  into  amateur 
radio. 

Though  rve  got  a  wonderfully 
supporting  bunch  of  people 
working  with  me,  we  need  more 
help.  We're  getting  a  big  new 
magazine  started  this  fall  and 
would  tike  to  start  some  more 
next  year,  if  we  can  get  the  peo- 
ple to  help  with  the  work.  We 
have  a  wondeful  bunch  of  peo- 
ple who  are  enjoying  what  they 
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TR- 


BIG  performance,  small 
size,  smaller  price! 

The  TR-2500  is  a  compact  2 
meter  FM  handheld  transceiver 
with  every  conceivable  operating 
feature, 

TR  2500  FEATURES: 

•  Weighs  540  g,  (1.2  lbs).  66  [2-5/8J 
W  X  168  (G-SyS)  H  X  40  (1-5/8)  D, 
mm  (inches). 

•  LCD  digital  frequency  readout, 

•  Ten  memones  Indudes  "^MO"  for 
non-standard  split  repeaters. 

•  LiLhiiim  battery  memory 
back-up,  builL-in,  (est.  5  year  life). 

•  Memoi^  scan. 

•  Programmable  automatic  band 
scan,  and  upper/ lower  scan 
limits;  S-kH^  steps  or  larger. 

•  Repeater  reverse  operation. 

•  2.5  W  or  300  mW  RF  output 
(HI/LOW  power  switch) . 

•  Built-in  tunable  (with  variable 
resistor]  sub- tone  encoder. 

•  Built-in  16' key  auto  patch. 
■  Sii de-lock  battery  pack. 

•  Keyboard  frequency  selection. 

•  Covers  143.900  to  148.995  MHz. 
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•  Optional  MS-1  mobile  or  ST-2 
AC  charger/ supply  for  operation 
while  charging. 

•  Battery  status  indicator. 

•  Complete  with  flexible  antenna, 
400  mAH  Nl-Cd  batter\^  and 
AC  charger. 

Optional  accessories: 

■  ST-2  Base  station  power  supply/ 
charger  (approx,  1  hr.) 

•  MS-l  13.8  VDC  mobile  stand/ 
charger/power  supply. 

•  VB-2530  2-M  25  W  RF  power 
amps..  tTR-2500  only). 

*TUrl  Programmable  CTCSS 
encoder  (TR-2500  only). 

•  TU-35B  Progranmiable  CTCSS 
encoder  (mounts  inside 
TR-3500only). 

•  PB-25  400  mAH  Ni-Cd  batt. 

•  PB-25H  Heavy-duty  490  mAH 
Ni-Cd  battery  pack. 

•  BTT  Batter\'  case  for  AA 
manganese/ alkaline  ceils, 

•  SMC-25  Speaker  microphone, 

•  LH-2  Deluxe  leather  case. 


70  CM  FM  Handheld 

•  Covers  440-449.995  MHz  in 
5 -kHz  steps. 

•  Hi-1.5  W,  Low-300  mW. 

•  TX  OFFSET  switch.  ±5  kHz  to 
±9.995  MHz  programmable. 

•  Auto/manual  squelch  controL 

•  Tone  switch  for  opt.  TU-35B 

•  Other  outstanding  features 
similar  to  TR-2500. 


•  BH-2A  Beit  hook. 

•  WS-1  Wrist  strap. 

•  EP-l  Earphone. 


TR- 

All  mode  (FM/SSB/CW)  25  watts,  plus...!!! 


The  TR-ai30  is  a  powerful,  yet 
compact.  25  watt  FM/USB/L^B/ 
CW  transceiver.  Available  with 
a  16'key  autopatch  UP/DOWN 
microphone  (MC-46L  or  a  basic 
UP/DOWN  microphone. 

TR-9130  FEATURES: 

•  25  Watts  RF  output  on  all 
modes.  (FM/SSB/CW). 

•  FM..  USB/LSB/CW  all  mode. 
Selectable  tuning  steps  of 
100-Hz.  1-kHz.  5-kHz,  10-kHz. 


Six  memories.  On  FM.  memories 
1-5  for  simplex  or  ±600  kH^ 
offset,  using  OFFSET  switch. 
Memory  6  for  non-standard 
offset.  All  SIX  memories  may  be 
simplex,  any  mode. 

Memory  scaji. 

Internal  battery  memory  back- 
up, using  9  V  Ni-Cd  batte^\^  (hot 
KENWOOD  supplied).  Memories 
are  retained  approx.  24  hours, 
adequate  for  the  typical  move 


from  base  U)  mobile.  External 
back-up  tenninai  on  the  rear. 

•  Automatic  band  scan. 

•  Oual  digital  VFO's. 

•  Transmit  IVcqueney  tuning  while 
t ra  n sm  i ti j  ng,  I o r  O SCAR 
operations. 

•Squelch  circuii  tor  F*M/SSB/CW. 

•  Repeater  reverse  switch. 

•  Tone  switch- 

•  CW  semi  break- in:  side  tone. 

•  Compact  sii^e  and  lightweight. 

•  Covers  143.9  to  148,9999  MHz. 


70  CM  SSB/CW/FM 
transceiver 

Covers  430-440  Mllz.  in  steps 
oflOO-Hz.  TkHz.  5  kHz,  25  kHz 
or  1-MHz. 
'  CW-FM  Hi- 10  W.  Low  -1  W, 
SSB  10  W, 

•  Automatic  band/memorv^  scan. 
Sea  rch  o  f  se  1  e  c  L  ed  1 0  -  kH  ;i  sei^- 
merits  on  SSB/CW. 

•  6  memorv  channels. 


•  HI/ LOW  power  switch.  25  or  5 
watts  on  FM  or  CW. 

•  High  perlbmiance  noise  blanker, 

•  RF  gain  control.   •  RIT  circuit 

Optional  accessories; 

•  KPS-7  Fixed  station  power 
supply. 

•  PS-2d  Fixed  station  power 
supply  [TR  9500  only}. 

•  SP42()  External  speaker. 

•  TK-1  AC  adapter  for  memory 
up. 


5  J 


KEN\A/aaD 

TRIO-KENWOOD  COMMUNJCATJONS 

1111  West  Walnut.  Compton,.  California  90220 


p 


SWFF 

POBLlSHEFUEDITOn 
Wayne  Green  WSNSDH 

EXECUTIVE  VICE  PRESIDENT 
Shenry  Smyihe 

A5S4STAHT  PUBUSHEftfEOlTOn 
J«ff  OeTrayWeaBTH 

MANAQtftKa  EOlTOn 

John  Sum  til 

AS5T.  MANAQlNa  EDITOR 
Susan  Phiibrkck 

EDITORIAL  ASSISTANTS 

^itancy  Noyd 

Richard  Phenlx 

Steve  JfiM'ati 

TECHNICAL  EDITOR 
Chirtes  E.  Minm  AB4Y 

ASSISTANT 

TOTHEPftESlDENT 

Miittiew  STT^im  KA 1  lEi 

ASSOCIATES 

Aobeft  Bailor  WB2GFE 

John  Etfwaids  KI2U 

Bhll  Gosney  KE7C 

Sanger  Gre^n 

Chod  Harris  VP2ML 

Or.  Marc  Leavey  WA3AJR 

J.  H.  N el 50ft 

8tll  Pasternak  WAeiTF 

Peief  Starh  K20AW 

PRODUCTION  WANAGEJW 

PURLICATIONS 

Mancy  Sliimtan 

ASST.  PRODUCTION 

M  AN  AG  EH/Plt  B  L I CATIO  N5 

MtCl^ael  Murphy 

ADVERTISING  GRAPHICS 
MANAGERS 
Sle/e  Baidwkn 
FJona  Davbes 
Bruce  Hedin 
Jar\e  Prestan 

PRQDUCTfOJ^ 
Frances  Befilon 

LifK)ftDf««v 
SftfKfraOukeiie 

D<efizel  Dyer 

Phil  Geracii 

touis  Marjnt 
Scot  I  PhNbrlck 
Ddanne  Ritson 
Anne  Rocchlo 

Mary  Seaver 
Deborah  Slone 

Irang  Vail 

Th«resaVefville 

Judr  Wimtwrly 

David  Vioifna^ 

PHOTOQHAPHY 

Bryan  Haslirtgs 

J^Ohn  R.  Sch weigher! 

Robert  H.  VMIerteuve 

Thomas  ViMensuve 

TYPESETTINQ 

Sara  &edo|| 
Melody  Redell 

Marie  Barker 
Michele  Desfloch«r^ 

Jennifer  fay 

Lynn  Hgin«!i 

Urft^  L4>Ckft 
tkibbke  Hutting 
&^6fi  Schwartz 
Karen  Stewart 


GENERAL  MANAGER 
D^bra  W€therbe« 

COHTftOLLER 
RoQEf  J.  Murphy 

ACCOUNTtNG  MANAGER 
Kfiud  KeMer  KV4GG/t 

CIRCULATION  MANAGER 

Pitricia  Ferrantt 

S03-92-i-a4?i 

BULK  SALES  MANAGER 

Gin  me  Boudrteau 

Ha00^343-D7^ 

ADVERTISING 

&03-524'7iae 

Jim  Gray  W1XU,  Mgr, 

Nancy  Clampa,  As  si.  Mgr. 

Ross  Kenyon  KA1GAV 

CCHndIJa  Taylor 


8    73  Magazine  •  October  J  982 


do... and  are  fearntng.  There 
fsn't  a  better  part  of  the  whole 
world  in  which  to  ttve  than  New 
Hampshire. 

While  I  enjoy  publishtng  the 
magazines,  my  main  goal  is  to 
try  to  get  American  technology 
so  we  can  catch  up  with  Japan. 
To  this  end  I  beJieve  w©  need  a 
monumental  growth  of  amateur 
radio,  attracting  the  teenagers 
to  the  hobby.  Then  we  need  bet* 
ter  colleges  to  teach  them  and 
turn  them  loose  to  build  new 
businesses  and  provide  us  with 
the   telecommunications   and 

computers  we  are  going  to  need 
in  the  next  ten  and  twenty  years. 
With  your  heip,  I  think  we  can 
get  the  amateur  rules  so  they 
are  better  in  tune  with  the  type 
of  technical  enthusiast  we  need. 
With  your  help,  we  can  get  ham 
clubs  going  in  every  high  school 
in  the  country.  With  your  help, 


we  can  set  up  a  pifot  model  of 
the  college  that  is  needed... 
and  then  help  it  proliferate.  Has 
anyone  f ranch ised  colleges  yet? 

At  Comdex,  the  computer 
show  in  Atlantic  City  a  couple  of 
weeks  ago,  I  was  most  pleased 
to  meet  so  many  computer  com- 
pany presidents  who  walked  up 
to  me  and  gave  me  their  call  let- 
ters. I  wasn't  surprised,  for  ama- 
teur radio  gives  a  youngster  a 
tremendous  head  start  over 
everyone  else  when  ft  comes  to 
a  technical  career. 

tVe  got  to  fose  about  ten 
pounds  I  put  on  eating  at  the 
shows  and  IVe  got  to  spend 
some  time  getting  in  shape  for 
skiing  this  winter.  That,  plus  get- 
ting a  new  magazine  going  and 
hitting  the  show  circuit  again 
this  fail,  should  keep  me  busy* 
Do  i  hear  any  interest  from 
readers  In  loinlng  me  on  the 


show  trip  to  Tokyo,  Seoul, 
Taipei  Hong  Kong. .  .and  on  to 
9V1,9M6,  VS5,9M8,  DU? 

THE  NON-DXPEDmON 

Some  700  DXers  who  worked 
KF10  portable  on  CEOX  on  San 
Felix  Island  (off  Chile)  were 
somewhat  upset  recenity  when 
the  League  discredited  the  oper- 
ation. One  of  the  DX  bulletins 
had  further  details,  (t  was 
reported  that  the  Chilean  gov* 
ernment  had  claimed  the  docu- 
ments as  forgeries.  The  Chilean 
club  was  up  In  arms  about  the 
whoie  situation. 

A  day  or  so  iater  I  received  a 
letter  mailed  from  Greece  from 
Bob  Read  KFIO  with  copies  of 
some  CEdX  documents  but  no 
explanation.  These  papers  were 
copies   of   copies,   so   there 

Continued  on  page  100 
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Well ...  I  Can  Dream,  Can't  I? 


by 


Linn  K4PP 
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"Sorry  to  hear  about  your  line  noise!  We're  rerouting  our  power  lines  seven 
miles  to  the  west!" 
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coinmands, 

as  well  as  text 

for  automatic  execution 


.^ 


The  Heathkit  ^^Matic  Memory  Keyer's  sneak 
preview  caused  a  sensation  at  Dayton  in  1981, 
and  the  excitement  Is  still  running  high.  Ask 
about  it  on  the  air.  Those  who  own  one  will  tell 
you  it  revolutionized  their  operating  practices, 
eased  their  hand  fatigue,  multiplied  QSOs- 
and  increased  the  number  of  incoming  QSLs. 
!n  contest,  you  can  prove  it^s  the  best  every  time. 

Inside,  a  custom  microprocessor  stores  up  to 
240  characters  of  text  or  commands.  Variable' 
length  buffers  eliminate  wasted  memory  space. 
Command  strings  let  you  sequence  speed, 
weight  and  repetition  alterations  or  text  in  any 
order  you  desire.  Choose  the  speed  (1-99),  any 
of  11  weight  settings,  ptus  spacing  and  message 
repeat  count,  then  sit  back  and  collect  contacts.. . 

Capacitive-touch  iambic  paddles  unplug  and 
store  inside  the  keyer  when  not  in  use.  Left 
handed?  A  two-key  function  will  reverse  the 
paddies!  Or  a  socket  will  connect  to  your  favorite 
keyer. To  boost  copy,  a  4- level  random  'practice' 


Heathkit 


mode  permits  6400  different 
and  repeatable,  3000-character  training  ses^ 
sions  at  any  speed  you  like. 
Ottier  features  include  a  built-in  sidetone  oscil- 
lator and  speaker  with  volume/tone  controls, 
phone  jack  and  earphone,  message  editing, 
entry  error  alarm,  self-diagnostics,  battery  back- 
up and  a  unique  auto-shutoff  should  you  forget. 
Complete  details  on  the  revolutionary  jaMatic 
Memory  Keyer  are  in  the  new  Heathkit  Catalog 
and  at  your  nearby  Heathkit  Electronic  Center* 

Send  for  a  free  catalogP  Write: 
Heath  Company,  Dept.  011-944 
Benton  Harbor,  Ml  49022      ^^^ 

In  Canada,  contaci  Healh  Company. 

t480  Oundas  Street  E.,  Mississauga,  QNT  L4X 2R7 

Visit  your  Heathkit  Store 

^   Where  Heathkit 

products  are 

displayed,  sold 

and  serviced. 

See  your  telephone 

white  pages  for  locations. 

Electronics  Corp  oration  in  the  U.S. 
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AM-422R1 


The  Splattometer 

visual  overmod  warning 


Ed  Note:  ''The  Splattometer"  was  or^e  of  the  honorabfe  mention  winners  In  our  Home-Brew  Contest.  W1 BQ  will  be  receiving  a  $50  bonus  in 
addition  to  his  normal  article  payment. 


Pena  C tower  WlBG 
459  Lowdf  Street 

Aridov&  MA  omm 


The  most  common  way 
to  abuse  a  sideband  sig- 
nal at  the  transmitter  is  by 
overdriving  the  output  am- 
plifier, That  generates  splat- 
ter, spurious  signals  which 
can  cause  interference  up  to 
50  kHz  or  more  from  the 
normal  transmission  fre- 
quencies. 

The  "Splattometer"  con- 
nects easily  into  the  trans- 
mission line,  monitors  the 
output  signal,  and  flashes  a 
warning  lamp  whenever  it 
detects  flattopping.  An  en- 
tirely new  type  of  signal  ana- 
lyzer, it  is  a  real  help  in  get- 


ting the  most  power  from  a 
transmitter  while  minimiz- 
ing splatter.  The  entire  in- 
strument, including  the 
built-in  ac  power  supply, 
can  be  built  for  $65  using  all 
new  Radio  Shack  compo- 
nents, or  for  much  less  if 
your  junk  box  isn't  com- 
pletely empty. 

Amplifiers  used  in  side- 
band transmitters  are  linear 

amplifiers.  That  means  the 
output  signal,  aside  from  be- 
ing more  powerful,  should 
be  an  exact  replica  of  the  in- 
put signal.  Amplifiers  have 
limits,  however,  and  over- 
driving one  can  cause  it  to 
exceed  its  linear  range  so 
that  the  peaks  of  the  output 
waveform    get    clipped    or 


Photos  by  W10SL 


Photo  A.  The  uncluttered 4"  by  7V2 "  front  panel  is  dominat- 
ed by  the  PEP  wattmeter  and  splattef-alarm  lamp.  Only  two 
operating  controls  are  required,  a  power  switch  and  reset 
pusfhbutton. 
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flattened.  These  flattops 
cause  the  signal  to  splatter 
extra  energy  onto  adjacent 
frequencies. 

Splatter  can  be  hard  to 
control  for  several  reasons- 
Operators  naturally  want  to 
run  their  transmitters  at  full 
power,  and  that  often  leads 
to  running  the  microphone 
gain  too  high.  An  swr-type 
power-output  monitor  will 
show  more  output  power, 
but  unfortunately  much  of 
that  extra  power  is  spread 
up  and  down  the  band. 

Monitoring  a  transmitter 
for  splatter  until  now  also 


has  posed  a  problem  since  it 
required  the  use  of  an  oscil- 
loscope. That  solution  can 
be  complex  and  expensive. 
As  a  compromise,  most 
hams  leave  the  microphone 
gain  control  set  at  some  cus- 
tomary point  and  hope  the 
ALC  is  working  well  enough 
to  avoid  splatter.  For  some 
people  that  works  and  for 
some  it  doesn't  It  usually 
doesn't  work  at  club  sta- 
tions where  operators  may 
not  be  too  familiar  with  the 
equipment  and  it  usually 
doesn't  work  during  corv 
tests  when  the  race  is  on  and 
every  Watt  counts. 


Photo  B.  Interior  view  of  the  recycled  cabinet.  The  main  cir- 
cuit card  plugs  into  the  empty  card  socket  while  the  power 
supply  is  mounted  separately.  Note  that  the  rf  voltage  divider 
resistors  are  mounted  directly  on  the  input  connector  A  plas- 
tic shield  keeps  stray  fingers  off  the  ac  tine  fuse. 


Photo  C  Five  tCs  and  the  lamp  driver  transistor  pack  a  tot  of 
functions  into  a  small  space.  The  rf  detector/filter  compo- 
nents are  grouped  by  themselves  in  the  lower  left-hand  cor- 
ner of  the  board.  From  left  to  right  across  the  board  are  the 
quad  op  amp,  quad  comparator  and  dual  timer,  and  finally 
the  two  up/down  counters.  One-quarter  Watt  resistors  and 
miniature  capacitors  are  mounted  on  end  to  save  space 


The  "Splattometer"'  is  a 

much  better  alternative. 
This  simple  flattop-monitor 
and  -alarm  circuit  is  usable 
over  a  wide  range  of  trans- 
mitter power  levels.  The  cir- 
cuit basically  consists  of 
two  sections.  The  first  mea- 
sures the  peak  voltage  pres- 
ent in  the  transmitter  signal 
The  second  section  mea- 
sures how  long  the  transmit- 
ter output  has  been  at  that 
maximum  level.  A  clean  SSB 
signal  Will  just  peak  briefly 
to  the  transmitter's  maxi- 
mum output  but  a  splatter- 
ing signal  will  be  clipped 
and  so  stay  at  that  level  for  a 
longer  time.  That  time  at 
maximum  power  is  detected 
by  the  circuit  and  triggers 
the  splatter  indicator. 

How  It  Works 

A  block  diagram  of  the 
circuit  is  shown  in  Fig,  T  The 
antenna    cable    is    looped 

through  the  unit  and  a  small 
portion  of  the  rf  voltage  rs 
sampfed  with  a  restive  divid- 
er This  signal  is  rectified 
and  lightly  filtered  to  create 
an  accurate  audio  frequen- 
cy reproduction  of  the  rf 
envelope. 

The  peak^voltage  measur- 
ing portion  of  the  instru- 
ment is  built  around  an  up/ 
down   counter  and   simple 


six-bit  digital-to^analog  (D/A) 
converter.  The  converter 
output  is  a  dc  voltage  nom- 
inally equal  to  the  peak  lev- 
el of  the  detected  rf  wave- 
form If  the  detected  level 
peaks  higher  than  the  exist- 
ing D/A  output  the  counter 
gets  clocked  a  step  higher, 
thus  raising  the  D/A  output 
voltage.  This  feedback-con- 
trolled up-counting  by  itself 
would  eventually  set  the 
converter  output  just  above 
the  rf  peak  voltage. 

The  counter,  however  is 
also  being  clocked  down- 
ward about  two  steps  every 
second;  as  a  result,  the  D/A 
converter  output  tracks 
within  one  or  two  steps 
(about  2  volts)  of  the  detect- 
ed peak  envelope  level.  A 


Photo  D.  Although  it  fits  nicely  on  top  of  the  transceiver,  the 
Splattometer  can  be  placed  anywhere  within  the  operator's 
field  of  view.  It  doesnt  need  constant  attention;  when  you 
splatter,  it  lets  you  know  with  a  bright  flask 


threshold  circuit  freezes  the 
counter  state  when  the  rf 

signal  disappears  between 
words,  sentences,  or  trans- 
missions. The  dc  measure- 
ment of  the  peak  signal  lev- 
el also  drives  a  simple  volt* 
meter  whose  scale  is  cali- 
brated to  show  the  PEP 
Watts  the  transmitter  is  de- 
livering to  a  52-Ohm  load. 
Notice  that  the  relatively 
crude  6-bit  D/A  converter  is 
perfectly  acceptable  since 
the  feedback  around  the 
counter  automatically  ad- 
justs the  dc  output  to  match 
the  peak  input.  The  actual 
counter  state  and  converter 
linearity  simply  don't 
matter 

The  f  lattophdetection  por- 
tion   of    the    Splattometer 


starts  by  low-pass-filtering 
the  detected  rf  envelope 
with  a  one-millisecond  time 
constant  This  means  that  if 
the  rf  envelope  suddenly 
jumps  from  zero  to  maxi- 
mum, the  filter  outputs  will 
take  about  three  mrllisec- 
onds  to  follow  it  The  splat- 
ter indicator  is  triggered 
whenever  the  output  of  this 
filter  is  greater  than  80%  of 
the  measured  peak  signal 
level.  The  80%  and  1-ms 
time  constant  were  chosen 
so  that  the  instrument  will 
detect  any  flattop  lasting 
longer  than  2  ms. 

The  output  indicator  is  a 
panel  lamp  driven  by  an  IC 
timer  which  generates  a 
.1  second-long  pulse  when- 
ever a  flattop  is  detected. 
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The  .l-second  pulses  are  just 
long  enough  to  produce  a 
bright  eye-catching  flash  on 
each  detection.  This  visual 
alarm  works  well. 

One  of  the  nicest  features 


of  the  Splattometer  is  that 
you  don't  have  to  concen- 
trate on  watching  it  the  way 
you  would  an  oscilloscope. 
It  just  sits  quietly  off  to  the 
side  untrf  you  start  talking 


too  loudly  and  then  Flash!,  it 
grabs  your  attention.  A  use- 
ful modification  of  the  out- 
put indicator,  particularly 
for  sightless  hams,  would  be 
to  replace  the  lamp  with  a 


i 


Fig,  2.  Schematic  diagram. 


48-kHz  piezoelectric  buzz- 
er. The  operator  would  cer- 
tainly hear  the  buzzer,  but 
its  frequency  would  be  too 
high  to  get  past  the  transmit- 
ter's S5B  generator 

The  complete  circuit  dia- 
gram is  shown  in  Fig.  2.  The 
circuit  proper  uses  just  five 
ICs,  and  the  power  supply 
contains  a  sixth  for  5-volt 
regulation.  An  LM324  quad 
op  amp  is  used  to  buffer  the 
several  RC  filtered  signals 
and  acts  as  the  D/A  output 
amplifier,  A  quad  LM339 
comparator  gates  the  count- 
er-up, counter-hold,  and 
splatter-detection  signals. 
The  last  comparator  section 
is  used  in  the  2'Hz  count- 
down  oscillator.  One  sec- 
tion of  a  556  dual  timer  gen- 
erates  the  output  indicator 
pulses  while  the  other  pre- 
vents the  counter  state  from 
underflowing  from  zero  to 
all  ones  That  second  timer 
section  can  also  be  triggered 
by  the  front  panel  push-but- 
ton to  reset  the  counter  to 
zero.  The  reset  button  isn't 
used  much  except  at  power 
turrhon  when  the  counter  ts 
likely  to  come  up  in  an  un- 
real istically  high  state. 

The  counter  uses  two 
74LS193S.  The  standard 
74193  chips  will  work  just  as 
well  but  the  extra  10<t  cost 
per  chip  seemed  like  a 
worthwhile  expense  in  terms 
of  reduced  power  consump- 
tion. The  D/A  converter  is  an 
R-2R  ladder  made  entirely 
with  22k  resistors.  Five-per- 
cent resistors  were  used 
without  problem,  although 
the  conversion  linearity  is 
poor.  Thai  doesn't  matter, 
as  mentioned  earlier,  and 
the  64  output  levels  are  ade- 
quate for  proper  circuit 
operation. 

The  simple  power  supply 
has  one  unusual  feature. 
The  main  circuit  board  re- 
quires 12  to  20  volts  at  10 
mA  or  so  and  5  volts  at  45 
mA.  Those  needs  are  easily 
met  with  the  1000-uF  filter 
capacitor  and  the  5-volt  reg- 
ulator. The  indicator  bulb 
draws  about  150  mA, 
though,  and  if  taken  from 
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Announcing 


NEW  AUTOPATCH 


PRIVATE  PATCH 

Introducing  Private  Patch.  A  giant  step 
forward  in  Auto  patcti/ interconnect 
teclinology,  capability  and  standard 
features*  Our  revolutionary  new 
techniques  of  audio  and  digital  signal 
processing  offer  several  advantages  over 
conventional  sampling/scanning  type 
Autopatches:  1.  Tine  annoyance  of 
continuous  squelch  tails  is  totally 
eliminated.  Makes  conversation  much 
more  natural  and  enjoyable.  2.  In  addition 
to  superb  stmplex  capability,  operation 
through  repeaters  is  made  possible.  3, 
The  only  connections  made  to  your  base 
transceiver  are  to  microphone  and 
speal<er  jacl^s.  NO  INTERNAL 
CONNECTIONS  OR  MODIFICATIONS 
NECESSARY!  Use  Private  Patch  simplex 
for  locai  operation,  through  a  repeater  for 
extended  range.  CW  ID  makes  your 
Autopatch  legal,  and  alerts  you  to 
incoming  calls  when  ringback  is  turned 
on  (state  caiisign  when  ordering).  Five 
digit  owner  programmable  access  code 
and  operator/long  distance  Inhibit  switch 
assure  security  and  protect  your  phone 
bill.  Positive  control  is  assured  by  Private 
Patch  logic  functions.  A  fully  digital 
timing  approach  eliminates  all  timing 
adjustments.  Three/six  minute  timer 
shuts  down  Private  Patch  if  you  drive  out 
of  range.  Resettable  with  reset  code  for 
additional  talk  time  as  required.  Self 
contained  AC  supply.  Modular  phone  jack 
and  moduiar  phone  cord  provided.  All 
electronics  contained  on  one  high  quality 
glass  circuit  card,  Private  Patch  contains 
40  integrated  circuits  and  16  transistors. 
Send  for  additional  information.  Compare 
our  features. 

Special  Factory  Direct 
Intraductory  Price 

M89 
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WHY  SETTLE  FOR  HALF  THE  BAND? 
Enjoy  super-gain,   low  VSWR,   and   FULL  COVERAGE,    144 
through  148  MHz,  with  less  weight  and  windload.  Dual-driven 
elements,  balanced  feed  for  a  better  match  and  clean  pattern. 


Bandwidth: 

144-148  MHz 

Baiun: 

2KW  4:1 

Gain: 

15.5  dBd 

Boom: 

2V  .5/1/2" 

VSWR: 

1.2;1  &  iess 

Windioad: 

1 .6  sa  ft 

Beamwidth: 


28* 


Weight:       9  lbs 


■-r-i   ■  ■.  yi<  ^ ''<■'.'' •'<•'•'.-'.'■'.•'', 


CIRCULAR  POLARIZED  For 
the  Phase  IIIB  satellite  and 
terrestrial  DX,  ATV,  and  FM. 
MiniiTiizes  multipath  and  flut- 
ter fading.  Rugged  sym- 
metrical construction. 


Bandwidth: 


420-450  MHz 


Gain: 


12  dBdc 


VSWR: 


1,5:1  &  less 


F/B: 


20  dB 


420-450- 180  I 


Bafuns:        2KW.  4:1  (2) 


Boom: 


88"  71" 


Windload:    .5  sq  ft 
Weiqlit:       3.6  fbs 
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IDEAL  for  point-to-point  and 
repeater  control.  Rear- 
mounted,  vertically  polariz- 
ed, compact.  Continuous 
coverage,  420-470  MHz. 
Direct  coax  feed  suitable  for 
most  installations. 


420-470-6 


Bandwidth: 


420-470  MHz 


8dBd 


VSWR: 


1.2:1  &  less 


Boom: 


271"  O.D. 


Beamwidth: 


gQO 


Weiglit:       1.2  lbs 


F/B: 


20  dB,  min 


SEE  YOUR  KLM  DEALER: 


#r£A/ Electronics,  Inc.  P.O.  Box  816,  Morgan  Hill.  CA  95037 
(408)  779-7363 


*^S^€  List  of  Adverffsers  on  psge  130 
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the  20volt  suppiv,  this  is 
enough  to  drop  the  filtered 
dc  level  severat  volts  and 
significantly  increase  the 
ripple.  As  an  alternative,  the 
bulb  is  powered  from  the 
half-wave  rectified  voltage 
present  between  ground  and 
either  input  side  of  the 
bridge.  The  rms  level  there  is 
a  better  match  for  the  bulb's 
design  voltage,  and  the  bulb 
current  has  little  impact  on 
the  20-volt  supply  since  it  is 
isolated  from  the  filter  cir- 
cuit The  two  47-Ohm  resis- 
tors in  series  with  the  bulb 
limit  the  current  so  that  the 
lamp  brightness  is  about  the 
same  as  when  powered  from 
a  true  6-vott  source. 

Construction 

As  can  be  seen  in  the  pho- 
tographs, my  unit  makes  lib- 
eral use  of  flea-market  com- 
ponents. The  parts  list  speci- 
fies equivalent  Radio  Shack 
parts  which  can  be  used  to 
build  a  similar-looking  unit 
Total  cost  using  all  Radio 
Shack  parts  is  around  $65, 
but  there  are  many  corners 
which  can  be  cut  to  reduce 
that  price. 

My  flea-market  cabinet  is 
a  real  deluxe  job,  so  the 
parts  list  specifies  a  corre- 
spondingly nice  $9  unit.  A 
simitar-size  Bud  Minibox  or 
other  enclosure  would  work 
as  well  and  cost  much  less. 

The  Radio  Shack  meter 
also  costs  $9,  but  many  sur- 
plus outlets  having  adver- 
tisements in  73  regularly  of- 
fer similar  meters  at  less 
than  half  that  price- 

My  junk  box  contained  a 
salvaged  plug-in-type  circuit 
board  and  socket;  those  two 
items  purchased  new  total 
almost  $7.  Obviously  the 
plug-in  feature  is  nice,  but  it 
is  also  completely  unrelated 
to  the  electrical  operation 
of  the  circuit. 

Radio  Shack  components 
are  of  reasonable  quality 
and  readily  available,  so 
they  are  a  good  yardstick  to 
use  in  measuring  the  maxi- 
mum cost  of  this  project. 
Remember,  however,  that 
with  a  little  resourcefulness, 
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A  SPLATTER  DETECTOR  FOR  PROCESSED  AUDIO? 

Several  people  have  independently  suggested  how  to  build 
a  splatter  detector  which  might  work  with  both  processed  and 
natural  audio.  The  suggested  techriique  is  certainly  worth 
passing  along  as  a  guide  to  further  experi mentation.  The  idea 
is  to  Identify  the  sharp  clipped  corners  whtch  cause  sptatter 
by  doing  some  frequency  analysis  on  the  AM-detected  SSB 
envelope.  In  this  approach,  the  output  of  a  lightly  filtered  AM 
detector  would  be  separated  Into  two  channels— one  each  for 
frequencies  above  and  below  3  kHz.  Ideally,  the  signal  filtered 
Into  the  low-pass  channel  would  be  all  "good"  energy  while 
the  high-pass  channel  would  contain  only  splatter  signaL 
These  two  audio  channels  could  then  themselves  be  rectified, 
fHlered,  and  compared  in  magnitude  to  provide  some  mea* 
sure  of  the  amount  of  spiatter  at  any  given  time. 

I  see  two  main  problems  with  this  approach,  one  practicai 
and  one  theoretical.  First,  the  low-pass  and  high-pass  filters 
may  be  difficult  to  design  in  an  easily  reproduced  form.  There 
will  t}e  a  lot  of  signal  in  the  low-pass  channel,  but  not  much  In 
the  high-pass  section:  perhaps  30 to  50  dB  of  rejection  will  be 
required  over  a  smaEI  (less  than  an  octave)  frequency  range. 
Each  channel  will  probably  need  three  or  more  cascaded  ac- 
tive  filters  wtth  closely  matched  cut-off  frequencies,  Q,  and 
passband  ripple.  Second,  the  high-pass  channel  will  also  con- 
tain signals  not  caused  by  splatter— the  3rd  and  5th  order 
distortion  products— and  these  signals  may  confuse  the 
splatter-detection  process.  Their  presence  certainly  adds  an 
interesting  element  to  the  trade-oft  between  time  and  fre- 
quency domain  analysis.  The  detection  approach  outlrned  in 
Fig.  1  has  a  lot  of  positive  features:  it  works  fine  wtth  un- 
processed audio,  is  auto-adaptive  over  a  wide  range  of  Input 
(evels,  Is  easily  reproduced,  and  is  low  in  cost.  The  processed 
audio  problem  is  ripe  forexpenmentation  and  perhaps  some 
readers  would  Uke  to  give  it  a  try. 


the  cash  outlay  can  be  sub- 
stantiaHy  reduced. 

Using  Radio  Shack  com- 
ponent values  is  also  some- 
times difficult  The  R-2R  lad- 
der in  my  unit  is  actually 
constructed  with  10k  and 
20k  resistors.  The  schematic 
and  parts  list  sf>ecify  22k  re- 
sistors because  they  were  in 
the  Radio  Shack  catalog, 
but  using  only  that  size  re- 
quires paralleling  5  extra  re^ 
sistors  to  create  the  11k  val- 
ues. Electrically  that's  per- 
fectly acceptable,  but  phys- 
ically ifs  somewhat  bulky. 
If  you  do  buy  the  22k  resis- 
tors, the  entire  project  uses 
23  of  them.  Since  only  17  go 
in  the  ladder  network,  be 
sure  to  use  the  opportunity 
to  select  out  the  closest 
matched  group  of  17  with 
an  ohmmeter 

You'll  see  in  Photo  B  that 
1  used  a  single  rf  connector 
while  the  schematic  shows 
a  two-connector  loop- 
through.  I  run  the  transmis- 
sion line  right  by  the  back  of 


the  instrument  and  use  a  tee 
connector  to  connect  to  the 
input  of  the  Splattometer 
The  two-connector  loop- 
through  is  preferable  as  it 
avoids  completely  the 
temptation  to  connect  the 
instrument  to  the  line  with  a 
single  length  of  cable,  cable 
which  would  look  like  a  re- 
active stub  on  the  higher 
bands  and  so  interfere  with 
transmitter  tuning. 

Note  also  that  the  resis- 
tive divider  is  mounted  di- 
rectly on  the  back  of  the  in- 
put connector  That  mini- 
mizes stray  coupling  prob- 
lems by  keeping  the  large  rf 
voltage  away  from  the  main 
circuit  board. 

For  the  same  reason,  the 
rf  detector  and  filter  compo- 
nents are  grouped  by  them- 
selves in  one  corner  of  the 
main  board.  I  mounted  the 
ac  fuse  inside  the  box  since 
the  back  panel  opening  on 
my  cabinet  wasn't  large 
enough  for  the  ac  line,  rf  in- 
put    connector,    and    fuse, 


too.  The  parts  list  specifies  a 
panel-mounted  fuseholder 
since  i  ost  people  won't 
have  my  space  problem. 

The  simple  power  supply 
is  built  as  a  separate  unit 
Certainly  that  handful  of 
parts  could  be  placed  on  the 
main  board  with  the  rest  of 
the  circuit.  The  advantage 
of  the  separate  approach  is 
that  is  is  easier  to  disconnect 
and  test  the  power  supply 
by  itself.  It's  also  convenient 
to  be  able  to  insert  current 
meters  between  the  supply 
and  main  circuit  during 
checkout 

The  front  panel  can  be 
laid  out  in  any  desired  marv 
ner.  Try  to  choose  a  lamp 
holder  which  will  easily  be 
visible  over  a  wide  angle. 
One  advantage  of  the  flash- 
ing indicator  is  that  it  can  at- 
tract attention  without  be* 
ing  constantly  watched. 
Don't  ruin  that  feature  by 
using  a  lamp  assembly 
which  has  a  narrow  viewing 
angle.  I  didn't  include  a 
power-on  indicator  lamp  on 
the  assumption  that  it  might 
lessen  the  visual  impact  of 
the  splatter  indicator 

The  PEP  wattmeter  is  ac- 
tually a  dc  voltmeter  read- 
ing 0  to  8.5  volts,  so  any  dc 
current  instrument  with  a 
full-scale  range  of  5  mA  or 
less  will  work  with  a  suitable 
selection  of  series  resistor. 
The  rf  sampler  and  filter  ctr* 
cuits  of  the  Splattometer  are 
designed  so  that  a  3-volt  dc 
output  at  the  D/A  converter 
corresponds  to  100  Watts 
PEP  delivered  to  a  52-Ohm 
load.  Power  is  proportional 
to  voltage  squared  and  the 
D/A  output  can  range  from 
almost  zero  to  7.5  volts,  so 
the  meter  will  read  from 
near  zero  to  about  700 
Watts  PEP.  Meter  calibra- 
tion is  quick  and  easy  using 
the  calibration  chart  shown 
in  Fig.  3. 

I  made  a  whole  new  face 
for  my  junk-box  meter  using 
India  ink,  press-on  transfers, 
and  a  piece  of  good  writing 
paper  pasted  to  the  back  of 
the  old  metal  meter  face. 
The  back  of  the  metal  plate 
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Rf  Input  Power 

0/A  Output 

Level  (Watts) 

Voltage 

25 

1.5 

50 

2.12 

100 

3.00 

150 

3.67 

200 

4.24 

300 

5.20 

400 

6.00 

soo 

6.71 

600 

7.36 

700 

7.94 

800 

8.49 

Meter  Reading 
full  scale  is  1.0) 

.177 
.25 

.432 
.50 
.612 
.707 
.79 
.366 
.935 
1.D0 
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Fig,  3.  Meter  calibration  points. 
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Fig.  4.  Calibration  using  the115-V,  60-Hz  line. 


is  blank,  of  course;  the  origi- 
pal  scale  would  show 
through  paper  glued  to  the 
front  of  the  faceplate.  To 
make  the  scale,  draw  an  arc 
on  the  new  nneter  face,  re- 
place the  faceplate  and  corv 
nect  the  meter  to  a  variable 
power  supply  through  a  re- 
sistor sized  to  make  8.5  volts 
read  full  scale.  With  a  1-mA 
meter,  that  resistor  should 
be  just  under  8.5k,  The  sche- 
matic shows  a  10k  resistor  in 
parallel  with  a  higher  value; 
56k  wilt  do  the  job  almost 
exactly.  If  you  purchased 
the  Radio  Shack  resistors, 
there  will  be  a  spare  68k, 
Vi-Watt  resistor  which  will 
work  fine. 

With  the  chosen  resistors 
in  place,  set  the  supply  to 
8.5  volts  and  mark  that 
pointer  position  as  800 
Watts,  Now  go  down 
through  the  middle  column 
of  Fig.  3  marking  the  watt- 
age levels  at  the  correspond* 
ing  voltage  points-  Finish  up 
by  removing  the  faceplate 
and  adding  the  dry  transfer 
numbers  at  the  appropriate 
spots.  If  you  don't  want  to 
go  through  the  trouble  of 
making  a  new  meter  face, 
the  third  column  of  Fig.  3 
can  be  used  to  make  a  con- 
version chart  for  the  existing 
scale  on  a  1-mA  instrument. 

For  convenience.  I  built 
the  main  circuit  on  a  plug-in 
prototype  card.  This  board 
comes  drilled  with  ,1-inch 
spaced  holes  and  has  an  ar- 
ray of  printed  circuit  pads 
etched  on  one  side.  The  IC 
sockets  and  passive  compo- 
nents are  mounted  on  the 
front  of  the  board  and  the 
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interconnections  are  made 
from  the  rear  with  short 
lengths  of  wire  Wire-wrap 
wire  is  nice  to  use  for  the 
wiring  because  of  its  small 
size.  The  finished  board 
doesn't  look  as  nice  as  a  real 
printed  circuit  card,  but  it  is 
quicker  to  make,  works  as 
welf,  and  is  easier  to  modify 
should  a  reason  arise.  If  you 
wish,  you  can  save  some 
money  by  skipping  the  plug- 
in  feature  and  hard-wiring 
the  necessary  external  con- 
nections to  a  standard  pro- 
totype board. 

Checkoyt  and  Operation 

There  is  nothing  critical 
about  this  circuit  that  has  to 
be  ''tweaked"  in  to  allow 
proper  operation.  If  the  proj- 
ect doesn't  work  when  first 
turned  on,  the  reason  is 
most  likely  a  wiring  error  or 
sloppy  soldering,  so  check 
your  work  carefully.  It  is  al- 
ways prudent  to  try  the 
power  supply  first,  making 
sure  the  proper  operating 
voltages  are  there.  With 
everything  connected,  the 
meter  will  probably  read  up- 
scale when  the  power  is 
switched  on.  This  is  because 
the  counter  stages  turn  on  in 
some  random  condition. 
Pushing  the  reset  button 
should  drop  the  meter  point- 
er almost  to  zero. 

Connect  a  transmitter 
through  the  unit  to  a  dum- 
my load  and  tune  up  for  nor- 
mal SSB  operation.  To  main- 
tain calibration  accuracy, 
the  Splattometer  should  al- 
ways be  inserted  in  the  line 
at  a  low  swr  position,  that  is, 
between  the  transmitter  and 


antenna  coupler  if  one  is 

used.  Push  the  reset  button 
after  tuning  up,  key  the 
transmitter,  and  say  a  few 
words  into  the  microphone. 
The  splatter  lamp  will  flash 
on  the  first  few  syllables  and 
the  meter  will  move  rapidly 
upscale.  The  Splattometer 
has  now  calibrated  itself  to 
your  transmitter's  PEP  out- 
put and  is  watching  for  flat- 
topping.  The  meter  will 
flicker  only  slightly  as  you 
continue  to  talk;  between 
words  and  transmissions  it 
will  hold  dead  still.  The  typi- 
cal efficiency  of  a  linear  am- 
plifier is  around  60%,  so  if 
the  transmitter  is  rated  at 
200  Watts  PEP  input,  the 
meter  should  indicate  about 
120  PEP  Watts  output 

Now  turn  up  the  micro- 
phone gain,  talk  more  loud- 
ly, or  cluck  into  the  micro- 
phone. The  splatter  lamp 
will  flash  but  the  PEP  output 
meter  won't  move  upward 
any  more  than  when  you 
were  talking  normally.  If 
you  have  an  swr  bridge  or 
averaging  power  meter  in 
the  line,  you'll  notice  that  it 
does  indicate  more  power 
when  you  flattop.  A  lot  of 
amateurs  make  themselves 
unpopular  because  they 
don't  realize  some  of  that 
''extra"  power  is  just 
splatter. 

Incidentally,  during  CW 
operation  the  splatter  lamp 
will  flash  on  every  key  clo- 
sure since  the  CW  signal  is 
detected  as  a  severely  dis- 
torted SSB  signal! 

One  limitation  of  the 
Splattometer  circuit  is  that 
it  may  not  respond  property 


when  speech  processing  is 

used.  This  failure  results 
from  assuming  that  splatter 
is  always  associated  with  an 
extended  period  of  maxi- 
mum transmitter  output. 
The  splatter  isn't  genera  fed 
during  the  clipped  interval, 
however;  ifs  really  a  result 
of  the  sharp  transition  be- 
tween the  flattop  level  and 
the  rising  (or  falling)  enve- 
lope power  at  the  beginning 
Cor  end)  of  the  clipped  peak. 
Key  clicks  on  a  poorly- 
shaped  CW  signal  are 
caused  in  exactly  the  same 
manner.  When  normal  un- 
processed audio  is  used  to 
generate  the  SSB  signal,  any 
peak  clipping  would  be  ex- 
pected only  in  the  output 
amplifier,  so  in  that  case 
splatter  and  limiting  go  to- 
gether and  the  Splattometer 
will  work  beautifully. 

With  processed  audio, 
the  situation  is  different. 
Speech  processors,  whether 
designed  to  work  at  audio  or 
rf,  generally  contain  some- 
where in  their  makeup  a 
compression  amplifier,  clip- 
per, and  filter  The  amplifier 
brfngs  up  the  relative  ampli- 
tude of  the  weaker  voice 
sounds,  the  clipper  limits 
the  peak  output  level,  and 
the  filter  removes  the  high- 
frequency  distortion  prod- 
ucts caused  by  the  clipping 
action  The  SSB  envelope 
produced  with  processed 
audio  can  have  flattened 
peaks  holding  at  the  maxi- 
mum output  level  for  rela- 
tively long  periods  of  time. 
Such  peaks  do  not  in  this 
case  indicate  the  existence 
of  splatter  because  the  clip- 
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ping  occurs  in  the  speech 
processor  (where  it  is  also 
"cleaned  up '  with  a  filter) 
and  not  the  transmitter's  fi- 
nal amplifier.  The  Splatto 
meter  will  detect  these 
peaks  and  incorrectly  indi- 
cate the  signal  is  splattering. 
This  shortcoming  is  really 
not  the  handicap  it  first  ap- 
pears to  be.  Once  the  clip- 
ping level  in  the  processor  is 


correctly  set  that  circuit 
will  prevent  the  transmitter 
output  stage  from  being 
overdriven  into  saturation 
—  no  matter  what  happens 
at  the  microphone.  In- 
creased audio  input  to  the 
processor  or  increased 
amounts  of  compression 
will  raise  the  average  output 
power  (and  the  amount  of 
distortion  in  the  audio  re- 


PARTS  LIST 

Radio 
Shack 

Number 

Part 

Ouantity 

Hem 

Needed 

Number 

f>er  pack 

Resistors 

47  Ohms,         Vi  W 

2 

271-009 

2 

Ik                     VtW 

2 

271  -023 

2 

22k                   Vj  W 

1 

271-038 

2 

3,3k                  V*  W 

5 

271-1341 

5 

4.7k                  V*  W 

3 

271.1330 

5 

22k                   %  W 

23 

271-1339 

5          ' 

10k                  V4  W 

5 

27M335 

5 

100k               y^  W 

3 

27M347 

5 

1  Meg              V*  W 

3 

271-1356 

5 

68k                  V*  W 

1 

271-1345 

5 

Capacitors 

1000  uF,            35  V 

1 

272-1019 

1 

220  pF 

2 

272124 

2 

.01  uF 

2 

272-131 

2 

.1  uF 

2 

272  135 

2 

.47  yF 

2 

272-1417 

1 

.68  uF 

1 

272-1418 

1 

.05  uF 

1 

272-134 

2 

Semiconductors 

1N914 

4 

276  1122 

10 

4  A,  100  V  bridge 

1 

276-1171 

1 

7805  regulator 

1 

276*17/0 

1 

NPN  transistor 

1 

276-2030 

1 

LM324  quad  amp 

1 

276-1711 

1          ' 

LM339  comparator 

1 

276-1712 

1 

74LS193  counter 

2 

276-1936 

1 

556  dual  limer 

1 

276-1728 

1 

Mtsceffaneous  Electrical 

1-mA  meter 

1 

270-1752 

1 

12-V  transformer 

1 

273-1505 

1 

#47  amp 

1 

272-1110 

2 

y4-Amp  fuse 

1 

270-1270 

3 

Hardware 

J' 

Power  switch 

1 

275-602 

1 

Reset  switch 

1 

275^609 

2 

Fuse  holder 

1 

270-364 

1 

lamp  socket 

1 

272-325 

2          1 

Rf  connector 

2 

276-201 

1 

Cabinet 

1 

270-269 

1 

Plug  fn  board 

1 

276-153 

t 

Board  socket 

1 

276-1551 

1 

Circuit  board 

1 

276^158 

1 

(for  powef  supply) 

16-pin  sockets 

2 

276-1996 

2 

14'pin  sockets 

3 

276-1999 

2 

covered  at  the  distant  re- 
ceiver), but  the  peak  input  to 
the  final  amplifier  will  be 
safety  limited  by  the  proces- 
sor's clipper  and  splatter  will 
not  occur.  The  Splattometer 
Is  needed  most  in  the  situa- 
tion where  it  works  best  an 
SSB  transmitter  running  with 
unprocessed  audio.  In  that 
case,  clipping  is  most  likely 
to  occur  in  the  transmitter's 
output  stage.  Such  clipping 
will  cause  splatter  and  the 
Splattometer  will  correctly 
identify  the  condition. 

The  final  wattmeter  accu- 
racy is  dependent  on  several 
things  but  should  be  within 
10  or  1 5  percent  without  fur- 
ther adjustment.  If  you're 
really  finicky  about  such 
things,  it  can  be  set  on  the 
nose  with  an  isolated  60Hz 
source  and  a  good  ac  volt- 
meter. Use  a  1:1  isolation 
transformer  or  two  filament 
transformers  back-to-back 
as  shown  in  Fig.  4  and  feed 
the  output  into  the  Splatto- 
meter. Measure  the  equiva- 
lent input  power  as  the 
square  of  the  rms  voltage  di* 
vided  by  52.  If  necessary, 
the  series  meter  resistor  can 
be  adjusted  so  that  the 
pointer  exactly  indicates  the 
calculated  power. 

Wattmeter  accuracy  is 
also  dependent  on  swr.  Re- 
member that  the  wattmeter 
is  really  a  peak-read mg  rf 
voltmeter  which  can  be  cali- 
brated in  Watts  only  be- 
cause the  load  is  specified 
as  52  Ohms  and  P  =  EVR. 
The  wattmeter  scale  will  be 
inaccurate  if  another  load 
impedance  is  used;  for  ex- 
ample, if  the  load  is  doubled 
to  104  Ohms,  the  indicated 
power  will  be  twice  the  ac- 
tual power.  If  the  transmis- 
sion line  swr  isn't  1:1,  the 
problem  is  harder  to  solve 
since  the  wattmeter  read- 
ings will  vary  with  the  elec- 
trical length  of  the  tine  The 
rf  voltage  on  a  line  having 
2:1  swr  will  vary  over  a  2  to  1 
range  depending  on  line 
length.  The  indicated  power, 
if  based  only  on  the  voltage 
measurement,  would  vary 
over  a  4  to  1  range  — from 


about  half  to  twice  the  actu- 
al power!  The  Splattome- 
ter's  PEP  wattmeter  can  be 
calibrated   and   used   as   a 

worthwhile  test  instrument, 
but  don't  forget  to  consider 
errors  caused  by  swr.  The 
splatter-detection  portion  of 
the  instrument  will  of  course 
be  unaffected  by  swr  as  long 
as  the  wattmeter  reading 
settles  out  to  something  be- 
tween 25  and  700  Watts. 

The  resistor  values  at  the 

input  rf  voltage  sampler  can 
be  changed  to  shift  the 
Splattometer  operating 
range  if  desired-  Reducing 
the  Ik  resistor  to  510  Ohms 
almost  doubles  the  input 
voltage  necessary  to  create 
a  specific  meter  reading,  so 
the  instrument  will  then 
read  from  about  TOO  to  3000 
Watts,  For  low-power  opera- 
tion, the  22k  input  resistor 
can  be  reduced  to  9,1  k  and 
the  resulting  range  will  be 
approximately  4  to  120 
Watts  PEP. 

During  normal  SSB  opera- 
tion, the  splatter  lamp 
should  flash  only  occasion- 
ally, maybe  once  or  twice 
per  sentence  Any  more  than 
that  is  too  much  and  calls 
for  a  reduction  in  micro- 
phone gain, 

Nobody  wants  to  over- 
drive his  transmitter  and 
cause  splatter,  but  the  de- 
sire to  get  maximum  output 
power  is  a  strong  one.  Until 
now,  the  preferred  monitor- 
ing technique  required  an 
oscilloscope.  That  solution 
is  bulky,  expensive,  and  re- 
quires constant  attention  in 
a  dim  room  The  Splattome- 
ter is  a  much  better  alterna- 
tive: It's  inexpensive,  unob- 
trusive, and,  unlike  the  com- 
plex oscilloscope  display, 
tells  you  only  what  you 
want  to  know  exactly  when 
you  need  to  know  it  You'll 
certainly  find  it  a  worth- 
while addition  to  your 
equipment  if  you  operate 
much  SSB,  Even  if  you're 
primarily  a  CW  operator,  it 
might  make  an  excellent 
Christmas  present  for  that 
SSB  operator  down  the 
blocks  ■ 
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Digital  Basics 


part  II 


In  part  I  of  this  series,  I  in- 
troduced you  to  the  prin- 
cipal IC  logic  families  and 
the  various  different  forms 
of  logic  gates.  Here  in  part 
II,  we  will  continue  our 
study  of  basic  digital  elec- 
tronics  by  investigating  {tip- 
flops, 

Flip-FIops 

All  of  the  digital  circuits 
discussed  thus  far  have  op- 
erated in  a  "transient''  man* 
ner.  Gates  and  inverters  do 
not  have  any  memory,  so 
once  the  input  condition 
changes,  then  the  output 
state  that  results  from  those 
conditions  also  is  likely  to 
change 

A  flip-flop  [FF)  is  a  circyit 
that  is  capable  of  stonng  a 
single  bit  (i.e.,  a  binary  digit. 


either  1  or  0)  of  digital  data; 
it  will  remember  an  input 
condition  and  hold  the 
same  output  after  the  data 
has  passed.  There  are  vari- 
ous different  types  of  flip- 
flop  circuits,  and  they  all 
operate  on  slightly  different 
(even  though  similar)  sets  of 
rules.  But  one  thing  that 
they  all  have  in  common  is 
the  ability  to  store  a  single 
data  bit. 

All  common  forms  of 
flip-flops  can  be  made  from 
various  combinations  of 
the  basic  AND.  OR,  NAND, 
NOT,  NOR.  and  XOR  gates 
The  NAND,  NOR,  and  NOT 
gates  are  particularly  often 
used  to  make  flip-flops.  Ex- 
cept for  the  two  simplest 
flip-flops  presented  here  in 
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Fig.  1Ja}A  reset-sef  flip-flop  (R5  FF]  can  be  made  from  two 
NAND  gates,  (b)  Symbol  for  RS  flip- flop,  (c)  The  circled  in- 
puts  for  R  and  S  indicate  that  these  inputs  are  active-iOW. 
(d)  The  operation  of  an  RS  flip-flop  is  summarized  in  this 
truth  table. 
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part  IL  most  electronic  cir- 
cuits use  IC  flip-flops  in- 
stead of  actual  IC  gates.  It 

is  simply  too  costly  to 
make  flip-flops  from  IC 
gates  when  the  same  manu- 
facturers do  all  of  the  inter- 
connections for  you  by  of- 
fering the  various  flip-flops 
premade  in  IC  form, 

Reset-Set  (RS)  Flip-Flops 

One  of  the  simplest 
forms  of  flip-flop  circuit  is 
the  resef-set ,  or  RS,  f I ip-f  lop. 
(Some  textbooks,  especially 
those  over  ten  years  old, 
call  it  a  set-reset,  or  SR,  flip- 
flop.)  The  RS  flip-flop  can 
be  made  from  either  two 
NAND  gates  or  two  NOR 
gates,  although  note  that 
operation  of  the  two  ver- 
sions is  slightly  different. 

Fig.  1(a)  shows  the  circuit 
for  an  RS  flip-flop  made 
from  a  pair  of  NAND  gates, 
such  as  the  TTL  74CM3  device 
[which  contains  four  two-in- 
put NAND  gate  sections). 

There  are  two  inputs  re- 
quired on  the  RS  flip-flop, 
set  and  resef.  Usually  there 
are  also  two  output  termi- 
nals, and  these  are  comple- 
mentary: Q  and  NOT-Q  (Q). 
Complementary  means  that 
one  wilt  be  LOW  if  the 
other  is  HIGH,  For  example, 
when  the  Q  output  is  HIGH, 
then  the  NOT-Q  will  be 
LOW  When  the  Q  output  is 


LOW,  then  the  NOT-Q  will 
be  HIGH. 

The  inputs  of  the  NAND 
version  of  the  RS  flip-flop 
are  active-LOW  so  are 
sometimes  designated  S 
(NOT-S)  and  R  (NOT-R). 
Whenever  you  see  an  input 
that  is  designated  as  a  NOT- 
input,  has  a  bar  over  its 
symbol,  or  that  has  a  circle 
in  the  schematic  diagram, 
then  we  know  that  it  is  an 
active-LOW  input  terminal. 
The  circuit  action  of  an  ac- 
tive-LOW input  ornirs 
when  the  terminal  is 
brought  LOW  An  example 
of  a  schematic  that  uses  the 
circled  inputs  is  shown  in 
Fig.  1(c),  while  the  normal 
symbol  for  the  RS  flip-flop 
is  shown  in  Fig.  1(b). 

A  momentary  LOW  on 
the  set  input  of  the  NAND 
gate  RS  flip-flop  causes  the 
outputs  to  go  to  the  state 
where  the  Q  is  HIGH  and 
the  NOT-Q  is  LOW.  Note 
that  the  term  set  usually 
means  Q=  HIGH  and  NOT- 
Q  =  LOW,  while  reset  indi- 
cates just  the  opposite: 
Q=LOW  and  NOT-Q  = 
HIGH,  The  flip-flop  is  said 
to  possess  memory  (and,  in- 
deed, solid-state  computer 
memory  uses  arrays  of  FFs), 
so  the  outputs  will  stay  in 
the  set  condition  unless  a 
reset  pulse  is  applied  to  the 
R  input. 


The  reset  function  is  ob- 
tained by  monnentarifv 
bringing  the  reset  input 
LOW.  This  forces  the  out- 
puts to  go  to  a  state  in 
which  the  Q  is  LOW  and  the 
NOT-Q  is  HIGH. 

The  rules  for  the  opera- 
tion of  the  NAND-logic  RS 
flip-flop  are  summarized  in 
the  truth  table  shown  in  Fig. 
1(d).  This  truth  table  also 
lists  two  additional  condi- 
tions besides  those  dis- 
<:ussed  above.  One  of  these 
is  the  condition  in  which 
both  set  and  reset  inputs 
are  brought  LOW  simulta- 
neously. This  is  a  disal- 
lowed state,  and  thg  qircuit 
will  not  know  what  to  do; 
the  output  state  wilt  be  un- 
predictable. 

The  other  condition  is  the 
case  where  both  inputs  are 
simultaneously  HIGH.  In 
this  condition  we  find  that 
there  is  no  change  in  the 
output  state.  The  RS  flip- 
flop  simply  remains  in  the 
condition  present  when  the 
inputs  were  made  HIGH. 

A  NCR-logic  version  of 
the  RS  flip-fiop  is  shown  tn 
Fig.  2.  This  circuit  may  be 
constructed  from  TTL/7402 
NOR  gates,  Like  the  7400 
device,  the  7402  contains 
four  independent  two-input 
gates  (in  this  case,  the  NOR 
variety).  The  circuit  in  Fig.  2 
performs  differently  from 
the  NAND-logic  version  of 
Fig.  1,  but  there  are  similar- 
ities even  though  a  slightly 
different  set  of  operating 
rules  prevails. 

The  rules  governing  the 
NOR-logic  RS  flip-flop  are 
summarized  in  the  truth  ta- 
ble of  Fig.  2(c),  but  let's  go 
over  them  briefly: 

1)  If  both  inputs  are 
LOW,  then  there  is  no 
change  in  the  output  state, 

2)  If  both  inputs  are  si- 
multaneously HIGH,  then 
we  have  a  disallowed  state 
and  the  output  condition  is 
unpredictable. 

3)  If  the  set  input  is  made 
HIGH  momentarily,  then 
the  output  condition  is 
Q  =  HICH  and  NOT"Q  = 
LOW. 


4)  If  the  reset  input  is 
made  HIGH  momentarily, 
then  the  output  condition  is 
Q  =  LOW  and  NOT-Q  = 
HIGH. 

Note  again  the  principal 
difference  between  the  two 
forms  of  RS  flip-flop  (exam- 
ine the  truth  tables  in  Figs.  1 
and  2  again).  The  NAND- 
logic  RS  flip-flop  has  active' 
LOW  inputs,  while  the 
NOR-logic  RS  flip-flop  has 
active-HICH  inputs. 

Clocked  RS  Flip-Flops 

We  sometimes  get  into 
trouble  with  flip-flops  that 
are  too  simple.  We  see,  for 
example,  electronic  ver- 
sions of  the  old  relay-race 
problem.  In  that  problem 
and  its  modern  electronic 
version  with  digital  circuits, 
two  relays  may  have  slight- 
ly different  actuation  times. 
If  the  time  difference  is 
such  that  they  operate  out 
of  the  intended  order,  then 
catastrophic  results  some- 
times occur.  Many  of  these 
problems  are  solved  in  the 
digital  electronics  world  by 
using  clocked,  or  synchro- 
nous,  operation.  In  the  case 
of  the  RS  flip-flop,  we  ob- 
tain clocked  operation  by 
using  the  master-slave  flip- 
flop,  also  called  the 
clocked  RS  flip-flop. 

The  purpose  of  the  clock 
(a  train  of  pulses)  is  to  syn- 
chronize the  changes  in  the 
output  condition  by  allow- 
ing them  to  occur  only  at 
certain  times  during,  or  im- 
mediately following,  a 
clock  pulse.  Most  large- 
scale  digital  circuits  will 
use  synchronous  operation 
in  order  to  keep  things 
straight 

There  are  two  basic 
forms  of  clocking  used  in 
RS  flip-flops:  level-triggered 
and  edge-triggered. 

A  level-triggered  flip-fiop 
is  one  in  which  the  output 
state  changes  in  response  to 
conditions  on  the  inputs  on- 
ly when  the  clock  input  is 
either  HIGH  or  LOW  (de- 
pending upon  the  type). 
Some  level-triggered  cir- 
cuits   require    the    clock 
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Fig.  2.  (a)  An  RS  flip-flop  can  be  made  from  NOR  gates  as 
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Fig.  3.  (a)  By  adding  two  NAND  gates  to  a  NAND-logic  RS 
flip-flop,  a  level-triggered  clocked  RS  flip-flop  is  obtained, 
(b)  Schematic  symbol  for  a  level-triggered  clocked  RS  flip- 
flop. 


pulse  to  be  LOW  for  it  to  be 
active,  while  others  (the 
more  usual  case)  require 
the  clock  pulsetobeHIGH. 

An  edge-triggered  flip- 
flop  will  allow  state 
changes  only  during  one  of 
the  two  transitions  of  the 
clock  pulse.  The  pulse  must 
be  in  the  process  of  going 
from  LOW  to  HIGH,  or 
from  HIGH  to  LOW  (again, 
depending  upon  type).  A 
positive  edge-triggered  flip- 
flop,  therefore,  will  allow 
output  changes  to  occur 
only  on  the  positive-going 
transition  (LOW  to  HIGH) 
of  the  clock  pulse.  A  nega- 
tive edge-triggered  flip-flop 
allows  output  transitions 
only  on  the  negative-going 
(HIGH  to  LOW)  transition 
of  the  clock  pulse. 

It  is  important  to  remem- 
ber the  difference  between 
these  two  types  of  trigger- 
ing, so  let's  reiterate:  Level 
triggering  means  that 
changes  can  take  place  on- 
ly during  the  time  when  the 
clock  pulse  Is  active,  i.e.,  ei- 
ther MICH  (positive  level- 
triggered)  or  LOW  (negative 
level-triggered);  edge  trig- 
gering means  that  output 
changes  can  take  place  on- 


ly during  the  transition  peri- 
od of  the  clock  pulse.  A 
positive  edge-triggered  FF 
changes  only  on  the  LOW 
to  HIGH  transition,  while  a 
negative  edge-triggered  FF 
wants  to  see  the  negative- 
going,  or  HIGH  to  LOW, 
transition. 

An  example  of  a  simple 
level-triggered  clocked  RS 
flip-fiop  is  shown  in  Fig.  3. 
The  main  flip-flop  is  the 
same  as  the  circuit  in  Fig.  1, 
so  it  is  shown  here  in  block 
form  for  the  sake  of  sim- 
plicity. The  S  and  R  inputs 
are  controlled  by  a  pair  of 
NAND  gates.  When  the 
clock  pulse  is  LOW,  then 
both  inputs  of  the  RS  flip- 
flop  section  (i.e.,  points  A 
and  B)  see  a  HIGH,  so  no 
change  can  take  place. 

But  when  the  clock  in- 
put goes  HIGH,  the  levels 
at  points  A  and  B  (Le.,  the  S 
and  R  inputs  of  the  FF  sec- 
tion) are  then  controlled  by 
the  other  inputs  of  the 
NAND  gates.  These  inputs 
are  used  as  the  S  and  R 
inputs  of  the  clocked  FF.  If 
you  doubt  this,  then  review 
the  operation  of  the  NAND 
gates. 

73  Magazine  •  October,  1982     21 


"cl 

H 

1 

s« — 

S                     0 

n                 B 

S                     0 

pre 

R                         Q 

•  w 

lis- — 

E 

II 

mQ 

_n_ 

1 J 

CR 

<J 

Fig  4.  Two  RS  flip-flops  m  a  back-to-front  configuration 

constitute  a  master-slave  (MS)  flip-flop.  This  circuit  allows 
only  one  output  state  change  per  clock  pulse. 


Master-Stave  Flip-Flops 

The  use  of  clocking  helps 
a  great  deal  in  taming  the 
RS  flip-flop,  but  several 
problems,  again  electronic 
versions  of  the  old  relay- 
race  probiem,  still  occur. 
Most  of  these  are  solved  by 
using  a  slightly  different  ap- 
proach—the so-called  mas- 
ter-slave  flip-flop.  An  exam- 
ple of  the  master-slave  FF  is 
shown  in  Fig.  4.  This  circuit 
allows  only  one  output 
state  change  per  clock 
pulse  (the  clocked  RS  FF  al- 
lows continuous  output 
state  changes  as  long  as  the 
clock  input  is  active). 

The  iWS  flip-flop  of  Fig.  4 
uses  the  clocked  RS  flip- 
flops  of  the  previous  exam* 
pie  connected  in  cascade. 
The  inverter  shown  allows 
us  to  drive  the  clock  inputs 
of  the  two  clocked  RS  FFs 
out  of  phase  with  each 
other. 

Recall  that  the  clocked 
RS  flip-flop  can  change  its 
output  state  only  when  the 
clock  input  is  HIGH,  and 
then  only  in  response  to 
conditions  on  the  R  and  S 
inputs  In  the  MS  FF,  the 
main  clock  is  kept  HIGH,  so 
FF2  is  active  and  FF1  is 
inactive. 

When  a  clock  pulse  is  ap- 
plied (in  this  case  a  negative 
trans ftionl  FF1  will  become 
active,  and  FF2  becomes  in* 
active.  Note  that  the  effect 
of  the  inverter  is  to  make 
the  clock  input  of  FF1 
HIGH  at  this  time.  Any 
commands  placed  on  the  S 
and  R  inputs  will  cause 
changes  in  the  outputs  of 
FF1  (i.e.,  points  A  and  B  in 
Fig.  4), 

But,  because  FF2  is  inac- 
tive at  this  time  (its  clock  in- 

22     73Magaifne  •  Octobef,19a2 


put  is  LOWX  changes  at  A 
and  B  are  not  yet  reflected 
at  the  Q  and  NOT-Q  out- 
puts of  FF2.  But,  once  the 
master  clock  goes  HIGH 
again,  the  clock  input  of 
FF2  goes  HIGH  again,  so 
the  changes  that  took  place 
on  A  and  B  can  be  trans- 
ferred to  action  at  the  Q 
and  NOT-Q  outputs. 

The  synchronization  oc- 
curs by  keeping  FF2  inac- 
tive when  the  input  stage 
(FF1)  is  being  set  up,  and 
then  rendering  FF1  inactive 
(forbidding  further  S  and  R 
input  changes  from  affect- 
ing the  output!  while  trans- 
ferring the  data  to  FF2.  This 
part  of  the  sequence  is 
called  a  load-transfer 
operation. 

Additional  Types 
of  Flip'Flops 

Thus  far  we  have  consid- 
ered two  versions  of  the  RS 
flip-flop  (NAND  logic  and 
NOR  logic)  and  two  flip- 
flops  that  are  derivatives  of 
the  RS  circuits,  the  clocked 
RS  flip-flop  and  the  master- 
slave  flip-flop.  In  the  sec- 
tions to  follow,  we  will  con- 
sider some  more  complex 
types  of  flip-flop:  type^T  FF, 
}-K  FF,  and  the  type-D  FF. 

Type-T  Flip-Flops 

The  type-T  flip-flop  (also 
called  the  toggle  FF)  is 
shown  in  Fig.  5.  This  FF  cir- 
cuit can  be  constructed  by 
providing  feedback  con- 
nections (as  shown)  around 
an  ordinary  master-slave 
flip-flop.  Recall  that  the 
M-S  FF  was  constructed 
from  a  pair  of  RS  FFs  and  an 
inverter  stage.  Note  that  the 
Q  output  is  fed  back  to  the 
reset  input  and  the  NOT-Q 
output  is  fed  back  to  the  set 
input. 


0 


CtOCK 


0 


s 

Q 

.^ 

^^^y 

He 

n 

Q 

_^l .« 

, 

LTLTL 


© 


T r 


]     L 


Fig.  5.  (a)  A  type-T,  or  toggle, 
flip-flop  is  obtained  by  add- 
ing feedback  connections  to 
a  master-stave  flip-flop.  This 
circuit  acts  as  a  binary  divid- 
er (b)  For  a  toggle  flip-flop,  a 
negative-going  transition  of 
the  clock  results  in  a  change 
of  the  output  (Q)  status. 


The  type-T  flip-flop  func- 
tions as  a  binary  divider; 
that  is,  the  output  signal  has 
a  frequency  that  is  one  half 
(i.e.,  divided  by  2)  of  the  in- 
put signal  The  timing  dia- 
gram for  this  circuit  is 
shown  in  Fig.  5(b).  Note  that 
the  Q  output  changes  state 
only  on  negative-going  tran- 
sitions of  the  clock  pulse 
At  the  first  negative  transi- 
tion, the  Q  output  will  snap 
HIGH  and  remain  HIGH  un- 
til the  clock  input  sees  an- 
other negative  transition. 
This  condition  occurs  at 
pulse  number  2,  at  which 
time  the  Q  output  goes 
LOW  again.  We  have,  there- 
fore, b;nary  division  of  the 
input  frequency:  One  out- 
put pulse  is  produced  for 
each  two  input  pulses 

There  sometimes  are 
found  differences  in  termi- 
nal designations  from  one 
text  or  spec  sheet  to  anoth- 
er In  Fig.  5Ca),  for  example, 
we  have  labeled  the  clock 
input  MC  for  main  clock. 
But  it  is  likely  that  you  also 
will  see  T  for  toggle,  or  Cp 
for  clock. 

)-K  Flip-Flops 

One  of  the  most  useful 
and  perhaps  most  common 
forms  of  clocked  FFs  is  the 
j-K  flip-flop.  There  ate  sev- 
eral advantages  to  the  typi- 
cal I-K  flip-flop    (a)  There 
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Fig.  6.  (a)  Two  AND  gates 
and  a  type-T  flip-flop  com- 
bine to  form  a  hK  flip-flop, 
(b)  Several  designations 
(MC,  T,  or  Cp)  are  used  to  in- 
dicate the  clock  input  for  a 
hK  flip-flop,  (c)  When  both 
the  preset  and  preclear  in- 
puts are  HIGH,  a  }-K  flip- 
flop  is  in  the  clocked  mode. 
The  output  depends  on  the 
status  of  the }  and  K  inputs, 
(d)  Direct  control  of  the  l-K 
flip-flop  is  accomplished  by 
using  the  preset  and  pre- 
clear inputs. 


are  no  invalid  or  disallowed 
states  in  the  clocked  mode, 
(b)  It  can  cause  the  outputs 
to  complement  And  (c),  it 
can  provide  non-clocked 
operation    (in    some    tC 

versions). 

Fig.  6  shows  one  of  sever- 
al popular  ways  to  repre- 
sent the  l-K  FF  In  this  case, 
we  see  that  it  is  a  type-T  FF 
with  feedback  to  the  set 
and  reset  inputs  controlled 
by  a  pair  of  two-input  AND 
gates.  One  input  from  each 
gate  accepts  the  feedback 
lines,  while  the  remaining 
inputs  of  the  gates  are  used 
to  form  the  /  and  K  inputs  of 
the  FF,  respectively. 

Fig.  6(b)  shows  the  circuit 
symbol  for  a  j-K  flip-flop. 
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Communicate . . . 

with  electricity  from  tlie  sun. 


Photovoltaic  generators  are  finding  an  ever  larger 
place  in  the  communications  industry  as  the 
worldwide  need  for  information  expands. 

ARCO  Solar  photovoltaic  systems  have  a  number 
of  outstanding  advantages  in  powering  remote 
communications  equipment: 

ReRability:  The  ARCO  Solar  precedent'Setting 
metal-back,  glass  front  modules  have  proven 
themselves  again  and  again  in  the  field.  Each 
module  is  a  solid-state  efectnc  generator  and  the 
systems,  including  batteries  and  controllers,  have 
no  moving  parts  to  wear  out.  No  combustion 
is  generated. 

Independence:  Solar  modules  convert  sunlight  into 
electricity  wherever  the  sun  shines.  They  do  not 
require  utility  lines  or  fuel  storage  tanks. 


Modularity:  As  power  requirements  increase,  soiar 
modules,  controllers  and  batteries  can  easily  be 

added  to  an  existing  system. 

Economy:  In  a  majority  of  remote  communications 
applications,  ARCO  Solar  systems  cost  less  than 
installing  power  lines  over  any  significant  distance. 
Compared  with  small  diesel  generator  sets,  solar 

system  life-cycle  costs  are  often  less. 

Safety:  Solar  electric  systems  produce  no  noise, 
vibration  or  waste  products.  They  are  safe  and  can 
be  used  in  any  setting  without  damaging 
the  environment. 


ARCO  Solar 

Photovoltaic  Products 


TV 


^W 


Reliability,  Independence,  Modularity,  Economy,  Safety.  ARCO  Solar  is  your  best  choice 

for  communications  power.  To  get  all  the  facts,  contact: 

The  New,  Dynamic 

HEMRYRfiDIO 

. « .  serving  the  electronics  Industry  for  54  years  . .  ,  so  far. 

2050  South  Bundy  Drive,  Los  Angeles,  CA  90025 

Phone  1-800-421^6631  (In  California,  call  (213)  820-1234) 


Please  send  me  more  information  on  ARCO  Solar  Power  Systems. 
Name 


p^M 


Address 


City 


State 


-Zip 
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Not  all  versions  of  the  J-K 
will  have  the  direct-mode 
inputs  (preset  and  clear). 
These  inputs  do,  however, 
make  it  a  nnore  useful  de- 
vice. The  preset  input  may 
also  be  called  a  direct-set 
input,  and  the  preclear  in- 
put called  a  direct-clear 
input 

Direct  mode  operation. 
The  operation  of  the  J-K 
flip-flop  in  the  direct  mode 
is  very  simple,  and  it  is  inde- 
pendent of  conditions  ap- 
plied to  the  J  and  K  inputs. 
The  direct  mode  is  con- 
trolled only  by  conditions 
on  the  preset  and  preclear 
input  terminals,  and  the 
rules  are  summarized  in  Fig, 
6(d]. 

The  direct  mode  inputs 
are  active  when  LOW,  so 
the  only  disallowed  state 
occurs  when  both  are  si- 
multaneously LOW, 

If  the  preset  input  is 
LOW  and  the  preclear  input 
is  HIGH,  then  the  outputs 
immediately  go  to  a  condi- 
tion where  Q  is  HIGH  and 
NOT-Q  is  LOW. 

If  the  preclear  input  is 
made  LOW  and  the  preset 
input  is  HIGH,  then  the  out- 
puts go  to  a  state  where  Q  is 
LOW  and  NOT-Q  is  HIGH. 

It  is  a  general  rule,  when 
dealing  with  flip-flops  of 
any  type,  that  set  or  preset 
operations  make  the  Q  out- 
put HIGH  and  the  NOT-Q 
output  LOW,  while  clear 
and  reset  operations  work 
in  just  the  opposite  manner 
(i.e.,  Q  LOW  and  NOT-Q 
HIGH), 

If  both  preset  and  pre- 
clear inputs  are  made 
HIGH,  then  the  flip-flop  is 
ready  for  normal  clocked 
operation. 

Clocked  operation. 
Whenever  the  preset  and 
preclear  inputs  [where 
used)  are  simultaneously 
HIGH,  the  J-K  will  operate 
in  the  clocked  mode.  The 
rules  for  clocked  operation 
are  summarized  in  Fig.  6(c). 

Like  the  type-TFF,  the  1-K 
FF  {in  the  clocked  mode)  re- 
sponds on  the  negative-go- 
ing transition  of  the  clock 
pulse.   No  output  changes 
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Fig.  7.  (a]  The  type~D  flip-flop  is  a  derivation  of  tfie  RS  FF.  (b) 
Symbol  for  a  type-D  flip-flop,  (c)  Data  appearing  on  the  D 
input  is  transferred  to  the  Q  output  only  when  the  clock  line 
is  HIGH. 


wilt  occur  regardless  of 
changes  at  the  /  and  K  in- 
puts, until  one  of  these  neg- 
ative-going  clock  pulse 
transitions  is  seen.  The  out- 
puts will  then  respond  ac- 
cording to  the  J-K  input 
conditions.  The  rules  for 
clocked  operation  are  as 
follows: 

1).  If  both  I  and  K  are 
LOW,  then  the  FF  is  inert 
and  does  nothing.  No 
changes  will  occur  in  the 
outputs, 

2)  If  J  is  LOW  and  K  is 
HIGH,  then  the  clocking 
will  make  Q  LOW  and  NOT- 
Q  HIGH. 

3)  If  J  is  HIGH  and  K  is 
LOW,  then  the  clock  pulse 
transition  makes  Q  HIGH 
and  NOT-Q  LOW, 

4)  If  both  1  and  K  are 
HIGH,  then  the  J-K  FF  be- 
haves much  like  a  type-T 
FF;  clocking  complements 
the  outputs.  This  means 
that  negative-going  clock- 
pulse  transitions  force  the 
outputs  to  go  to  the  oppo- 
site state.  The  output  wave- 
form of  the  J-K  flip-flop  is 
then  identical  to  the  output 
waveform  of  the  type-T  flip- 
flop  given  in  Fig.  5. 

Type-D  Flip-Flop 

The  type-D  or  latch  flip- 
flop  is  shown  in  Fig.  7.  The 
equivalent  circuit  is  shown 
in  Fig.  7(a),  while  the  usual 
schematic  symbol  is  shown 
in  Fig.  7(b)- 


The  equivalent  circuit 
consists  of  a  clocked  RS  FF 
in  which  the  set  and  reset 
inputs  are  fed  by  the  same 
signal  but  are  180  degrees 
out  of  phase  with  each 
other  (i.e.,  complementary 
inputs).  An  inverter  be- 
tween the  S  and  R  lines  ac- 
complishes this  neat  trick. 

The  common  line  to 
the  reset'Set-inverter  is 
called  the  data  or  D  in- 
put instead  of  clock.  This 
input  is  usually  labeled 
D  on  most  schematics. 

The  rule  for  operation  of 
the  type-D  FF  is  very  simple: 
Data  appearing  on  the  D  in- 
put will  be  transferred  to 
the  Q  output  only  when  the 
clock  line  is  HIGH. 

1)  If  the  clock  line  is 
HIGH,  then  the  output  will 
follow  changes  in  the  input 
signal  (i.e.,  changes  on  the 
D  input).  When  the  D  line 
goes  HIGH,  then  the  output 
will  go  HIGH.  Similarly, 
when  the  D  line  goes  LOW, 
then  the  outputs  follow  by 
also  going  LOW. 

2)  If  the  clock  line  is 
LOW,  then  the  output  will 
retain  the  last  data  that  ex- 
isted on  the  D  input  at  the 
instant  the  clock  line 
dropped  LOW. 

These  rules  can  also  be 
seen  in  the  timing  diagram 
of  Fig.  7(c).  Read  the  de- 
scription below,  keeping  in 
mind  the  two  rules  just 
given. 


a)  When  the  first  clock 
pulse  arrives  rn-T2),  the  D 
input  is  LOW,  so  the  Q  out- 
put also  will  be  LOW. 

b)  During  the  interval 
T2-T3,  the  D  input  goes 
HIGH,  but  since  no  clock 
pulse  is  present,  it  cannot 
affect  the  output  condi- 
tions. 

c)  At  the  beginning  of  in- 
terval T3-T4,  clock  pulse 
number  2  is  HIGH,  but  the 
D  input  is  LOW.  The  output, 
therefore,  must  remain 
LOW. 

djApproximateiy  midway 
through  clock  pulse  2,  how- 
ever, the  D  input  goes 
HIGH,  forcing  the  Q  output 
to  also  go  HIGH. 

e)  The  Q  output  stays 
HIGH  even  after  clock 
pulse  2  goes  LOW, 

f)  At  the  onset  of  clock 
pulse  number  3,  the  D  input 
is  LOW,  so  the  Q  output 
drops  LOW  also. 

g)  The  pulse  on  the  D  in- 
put during  the  interval 
T6-T7  cannot  affect  the  Q 
output  because  the  clock  is 
LOW. 

The  so-called  data  latch 
device  fS  a  special  case  of 
the  type-D  flip-flop.  This  de- 
vice is  used  in  digital-read- 
out circuits  (e.g.,  in  frequen- 
cy counters)  to  hold  current 
data  until  the  new  data  has 
been  updated  and  is  ready 
for  display.  This  gives  the  il- 
lusion that  the  data  is  up- 
dated instantaneously.  In 
most  cases,  the  clock  input 
is  called  a  strobe  input. 
Data  at  the  D  input  will  be 
transferred  to  the  Q  output 
only  when  the  strobe  line  is 
HIGH,  The  idea  is  to  bring 
the  strobe  line  momentarily 
HIGH  when  the  data  at  the 
input  is  valid,  and  then  let 
the  strobe  line  go  LOW 
again  until  the  next  newest 
data  is  ready. 

And  Now,  .  , 

The  third  and  final  part 
of  this  series,  to  be  pub- 
lished next,  will  allow  you 
to  wade  into  digital  elec- 
tronics  up  past  your  knees. 
The  topics  will  be  the  most 
common  multivibrator  and 
counter  circuits,B 
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Dissertation  Upon  Roast  Pig 

the  ultimate  in  surplus? 
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Fig.  7 .  7  20-to2400-vo/f  con- 
nection. 
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Fig,  3.  240-to-2400~volt  con- 
nection. 
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Fig-  Z  1  ZO-taAdOO-volt  con- 
nection. 
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Fig,  4,  240-to^800-vo!t  con^ 
nection. 


C  W,  LegelN6TO 
1306  Sbeppard  Drive 
Futtenon  CA  92637 


This  article  is  called  ''Dis- 
sertation Upon  Roast 
Pig;"  with  apologies  to 
Charles  Lamb,  author  of  the 
essay  with  the  same  title. 
The  poem  was  learned  in 
high  school  literature  class 
back  in  1933,  one  ye^r 
before  I  obtained  my  first 
amateur    radio    license 
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• •  '  * f 
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©N-OFF 


fig.  5.  Schematic  of  power  supply  with  step-start  controL 
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(W9RTS).  As  you  may  re* 
member,  this  was  a  comical 
poem  which  supposedly 
gave  the  origin  of  the  suc- 
culent dish,  roast  pig.  With 
regard  to  ham  radio,  roast 
pig  refers  to  a  much  used, 
or  roasted,  transformer 
commonly  known  in  ama- 
teur circles  as  "the  pole 
pig."  The  dissertation  is  in- 
tended to  bring  a  tear  of  joy 
to  the  eye  of  the  old-timer, 
to  acquaint  the  newcomer 
with  the  meaning  of  the 
term  "pole  pig/'  and  to  pro- 
vide some  technical  know- 
how  with  regard  to  its  use. 
Maybe  some  humor  will 
creep  in  as  welL  First  of  ail, 
what  is  a  pole  pig?  Photo  A 
shows  a  group  of  four.  It 
is  a  distribution  transformer 
which  has  for  all  intents  and 
purposes  served  its  useful 


jse  decorator  &hm 


U^*^^ri 


Photo  A.  A  group  of  four  pole  pigs. 


Pf}oto  B.  Tools  needed  to  procure  a  pole  pig. 


life  and  been  relegated  to 
the  scrap  heap.  It  has  been 
used,  or  "roasted/'  for  a 
long  time  by  the  electric 
power  company  for  its  pri- 
mary purpose,  that  is,  as  a 
transformer  which  reduces 
the  high  voltage,  as  distrib- 
uted, down  to  120  volts 
each  side  of  neutral  for 
domestic  use. 

The  term  "pole"  is  taken 
from  the  fact  that  these 
transformers  are  usually 
mounted  on  a  pole.  The 
term  "pig"  is  derived  from 
the  fact  that,  as  amateurs 
are  able  to  get  them,  they 
are  unusually  dirty  and 
messy.  They  are  completely 
saturated  with  transformer 
oil  and  have  seen  consider- 
able use  in  power  company 
service,  They  come  in  var- 
ious sizes:  1,  3,  5,  25  kVA 
and  larger.  You  will  seldom 
see  them  larger  than  50  or 
100  kVA  in  your  neighbor- 
hood. Of  course,  any  trans- 
former larger  than  5  kVA  is 
of  no  interest  to  us  anyway. 

Hams  of  long  ago,  and 

some  to  this  day,  used  pole 
pigs  to  serve  as  the  plate 
transformers  in  power  sup- 
plies for  their  transmitters. 
The  main  reason  that  hams 
used  them  was  the  fact  that 
they  were  cheap.  About  ten 
to  fifteen  years  ago,  they 
were  available  at  electric 
company  salvage  yards  for 
about  $2.50  per  kVA.  They 
were,  of  course,  used,  but 


by  judicious  selection  you 
could  obtain  a  nice  trans- 
former for  your  plate  sup- 

In  order  to  get  a  pole  pig, 
supply  yourself  with  a  set  of 
tools  such  as  those  shown 
in  Photo  B.  Then  go  down  to 
the  electric  power  com- 
pany salvage  yard,  identify 
yourself,  and  start  off.  Inci- 
dentally, I  am  told  it  is  not 
so  easy  to  do  this  as  in  times 
past.  Well,  anyway,  mean- 
der around  the  yard,  search- 
ing for  the  transformer  of 
your  choice.  Photo  C  is  typi- 
cal of  what  you  might  ex- 
pect to  see.  When  you  find 
one,  give  it  the  nose  test. 
Smell  it  to  make  sure  it  is 
not  burned  out.  A  clever 
nose  will  find  it  easy  to  de- 
termine when  a  transformer 
is  burned  out.  After  making 
a  choice,  ask  the  yard  atten- 
dant to  drain  the  oil.  Some- 
times they  are  already 
drained,  because  the  power 
company  cleans  and  reuses 
the  oil.  After  draining  the 
oil,  take  hacksaw  and  cut- 
ting pliers  and  cut  the  leads 
going  to  the  external  termi- 
nals of  the  case.  Following 
this,  take  the  hammer  and, 
with  an  old  screwdriver 
serving  as  a  chisel,  remove 
the  wooden  wedges  holding 
the  transformer  in  the  case. 
Then  remove  it  from  the 
case.  If  you  are  lucky,  the 
yard  attendant  will  help 
you  do  this,  using  a  forklift 
and  then  deposit  the  trans- 


Photo  C  Possible  candidates. 


former  into  your  car  trunk 
or  trailer.  Incidentally,  have 
plenty  of  rags  and  paper 
upon  which  to  place  it, 
since  these  transformers 
keep  on  weeping  oil  for 
months  after  acquisition. 
After  you  get  it  home,  don't 
do  anything  to  it  for  about 
six  months  except  store  it  in 
a  corner  on  a  stack  of  news- 
papers to  absorb  the  oil. 
This  oi!  was  used  to  cool 
and  insulate  these  trans- 
formers in  normal  service, 
but  is  not  required  for  inter- 
mittent amateur  service. 

Now,  having  obtained  a 
pole  pig,  and  after  allowing 
most  of  the  oil  to  drain,  let's 
see  what  it  requires  to  put 
one  into  service.  The  next 
two  photos  show  what  was 
done  with  a  5-kVA,  4800- 
volt-to-240-volt  unit. 

Photo  D  is  a  front  view 


with  the  high-voltage  termi- 
nals toward  you.  Note  that 
they  are  encased  in  red 
fiber  tubing.  These  tubes 
have  been  cut  down  from 
their  original  length,  since 
these  terminals  would  stick 
up  too  high  otherwise. 
Photo  E  shows  the  240-volt 
terminals  toward  you.  Note 
the  larger  solder  lugs  and 
also  that  the  two  center 
terminals  are  connected 
together,  on  both  high  and 
low  voltage  windings.  More 
about  the  connections 
later.  You  may  observe  that 
this  transformer  is  quite 
neat  and  has  risen  above 
the  looks  of  the  average 
pole  pig.  But  then,  let's  use 
it. 

Photo  F  shows  a  com- 
pleted  power  supply  assem- 
bled into  a  22-inch  by 
30-inch    by    40-inch    roll- 
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Photo  D.  Front  view  showing  high-voltage  terminals. 


Photo  L  View  showing  240-volt  terminals. 


Photo  F,  Completed  power  supply. 
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around  cabinet.  A  O-to-240- 
volt  Variac  is  used  for  con- 
trolling the  dc  output  volt- 
age from  0  to  5000  volts  dc. 
The  5~kVA  transformer  can 
supply  1.5  Amperes  with 
good  regulation.  Note  the 
orange-colored  device.  This 
is  a  10,000-volt-dc,  180-uF 
capacitor.  Also,  if  you  look 
closely  6n  each  side  near 
the  top,  you  can  see  the 
solid-state  diode  stacks 
and,  immediately  above 
them,  the  bleeder  resistors. 
Note  also  the  cone  heaters 
and  two  contactors  which 
will  be  explained  later.  This 
supply  was  designed  to  fur- 
nish power  to  a  number  of 
final  amplifiers  for  contest 
work.  The  180-uF  capacitor 
and  the  5-kVA  pole  pig  are 
well  able  to  supply  the  eon- 
current  demands  of  several 
kilowatt  amplifiers. 

Photo  G  shows  a  3*kVA 
transformer  that  represents 
an  ideal  size  for  a  single 
high-power  amplifier.  It  is  in 
use  in  an  amplifier  using  a 
4-1 000 A   in  grounded  grid. 


This  particular  one  was 
dipped  in  black  transformer 
insulating  material,  and 
when  oven  dried  became  a 
thing  of  real  beauty.  Yours 
truly  is  shown  lifting  it  in 
Photo  H. 

Well,  how  do  you  con- 
nect a  pole  pig  for  use?  The 
diagrams  show  the  various 
input  and  output  voltage 
connections.  Note  how  the 
primary  and  secondary 
coils  are  strapped.  Alt  trans- 
formers of  this  type  utilize 
two  primary  and  two  sec- 
ondary windings  for  pur- 
poses of  voltage  changing. 
This  first  application  shows 
parallel  use  of  primary  and 
secondary  windings.  Next, 
by  connecting  the  second- 
ary in  series  (Fig.  2),  we  ob- 
tain a  120-to-4800-vott 
transformer.  The  4800-volt 
winding  can  be  used  either 
in  a  bridge  connection  or 
center-tapped.  For  a  kilo- 
watt amplifier,  operating 
the  power  supply  on  120- 
volt  input  is  not  recom- 
mended, since  voltage  drop 


Photo  C  A  3-kVA  transformer,  ideal  size  for  a  single  high 
power  amplifier. 


on  the  primary  input  lines 
will  be  excessive,  leading  to 
poor  regulation  and  effi- 
ciency. 

Fig.  3  shows  the  connec- 
tion for  240volt  input  and 
2400-volt  output.  Best  use 
for  this  would  be  in  a  bridge 
circuit  furnishing  2500  volts 
dc. 

Fig.  4  shows  the  most 
widely  u^^d  circuit  The 
240-voft  input  is  boosted  to 
4800  volts,  which  will  pro- 
vide 5000  volts  dc  in  the 
bridge  connection  or  2500 
voits  dc  in  the  center-tap 
full-wave  connection. 

For  diode  and  filter  pro- 
tection, it  is  best  to  use  a 
step-start  circuit  as  in  Fig.  5. 
This  is  where  we  use  the 
cone  heaters  and  the  con- 
tactors. When  the  start 
switch  is  turned  on,  the  first 
contactor  operates,  apply- 
ing voltage  to  the  trans- 
former  through   the   cone 
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heaters  acting  as  resistors. 
These  limit  the  inrush  cur* 
rent  to  a  safe  value  for  the 
diodes.  After  the  filter  has 
charged  to  a  certain  level, 
the  voltage  drop  across  the 
resistor  decreases  to  a  point 
permitting  the  second  con- 
tactor to  be  energized.  This 
contactor  shorts  out  the  re- 
sistors, thus  permitting  full 
voltage  to  be  applied  to  the 
transformer.  I  heartily  rec- 
ommend the  step-start  ar- 
rangement. I  have  used  it 
for  years  on  supplies  using 
8725  and  solid-state  diodes 
and  never  have  had  a  fail- 
ure due  to  excessive  peak 
currents. 

Finally,  it  is  realized  that 
not  too  much  home-brew- 
ing is  going  on.  But  it  is 
hoped  that  at  least  it  may 
be  interesting  to  many  to 
become  acquainted  with 
the  formerly  much  used 
pole  pig/B 


Photo  R  The  author  lifting  the  transformer  of  Photo  C 


We 

Ouafity 
Into 
Our 
Products 


MANUFACTURERS  I  DISTRIBUTORS 


I 


GRAJN  6INS  -  INDUSTRIAL  ^  ELECmiCAL  ^  IRRIGATION  EQUIP. 


Satellite  Television 


Whether  you  need  1  system  or  TOO  we  have  the 
highest  quality  antenna  to  meet  your  utmost 
expectations  and  quality  standards,  at  easy  to 
live  with  prices. 


Send: 
$7,95  for 
Introduction  to 
Satellite  manual- 
Pictured  is  our  11  ft 
Dish  with  our  easy 
setting  one  man  in- 
stallation trailer. 

y^    151 


Write  or  call  us  for  more  information. 
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RMGO 
RANGER  II 

HIGHEST  GAIN 
2  METER  OMNI 

OUTPERFORMS 
CONE  AND 
DOUBLE  ZEPP 

WORK  MORE  STATIONS 

ELIMINATE  NOISE 

LIGHTNING  PTOTECTED 

ACCESS  MORE  REPEATERS 

ASSEMBLE  EASHV 

INSTALL  QUICKLY 

A  COMPLETE  ANTENNA 
ALL  BWrS  INCLUDED 

600,000  HAPPy  USERS 
BECOME  ONE  TOQftY 

ARX-2B  134-164MH]f 
ARX'220B  220'235MHZ 
ARX-450B435'450MH2 


TVRO  RELIEF! 


ROLATROfM 

ELBCTROmC  ROTOR 


ELECTRONIC 
SATELLITE 

POLARITY 
SELECTION 

■    NO  MOVING  PARTS 

•  WO  MOTORS  TO  FAfL 
i    NO  WAITiNG 

9    (NSTANT  POLARITY  SBLECTtON 

•  PEAKiNG  CONTROL 

•  ELECTRONIC  ROTOR  &  SCALAR 
FEED  COMBiNEO 


RQLATRQN 

Controller/ Power  Supply 


189.95 
44.50 


t 


irvr£ftmATmi%fAL 

SATELLtTF    %/iOeO 
CtmRORATiO/V 


1^  166 


POSTOfPiCE  BOX&ed5 

ORANGt  CALifORNfA  92667 

(?14\  Si8-60aO  /  ^^3-1370 


I  Put  Your  Computer  i 
■      "On-The-Air"      ■ 


WL^ 


,  \i 


?( 


MOBILE 
RANGERS 

MORE  RANGE 

3  dB  GAIN 

5/8  ASTAINLESS  WHIP 

GRIP  TIGHT  90LB 
MAGNET 

CHROME  PLATED  BASE 

NEAT  APPEARANCE 

THUMB  LOCK  ADJUSTMENT 

NO  WHIP  currriNG 

LOW  PfilCE 

MAGNETIC  MOUNTS 
AMS'147     145-148  MHz 
AMS-220     220-22SMHZ 

TRUNK  LIP  MOUNTS 
ATS'14?    146-148  MHz 
ATS'220    220-225  MHz 


BUY  FROM  YOUR  DEALER 

cushcroft 

CORPORAtiOM 

THE  ANTENNA  COMPANY 

48  Perimeter  Rood,  RO,  Box  4680 

Moriches ter,  NH  03108 

Telex  -  953050  ^  loe 


The  Interface 


tm 


Sugg.  Price  $189.95 

Your  personal  computer  becomes  a  complete  CW/ 
RTTY/ASCII  send  and  receive  terminal  with  The  inter- 
face linking  it  to  your  transceiver. 

If  you  own  an  Apple  ii  or  Apple  It  Plus,  Atari  400  or  800, 
TRS-80  color  Computer,  or  VIC-20,  The  interface  will 
put  your  computer  On-The-Air". 

Software  for  each  system  features  spilt  screen  dis- 
play, buffered  iceyboard,  status  display,  and  message 
ports.  Attach  any  Centronics  compatible  printer  for 
hard  copy,  software  Is  available,  on  diskette  for  the  Ap- 
ple and  program  boards  for  the  others,  at  an  additional 
cost. 

Apple  Atari  VIC-20  TRS-80C 

diskette  board  board  board 

$29.95  $49.95  $49.95  $59.95 

See  The  interface  at  your  authorized  Kantronics  deal- 
er, or  contact: 

a  Kantronics 

(913)842-7745    1202E.23rcl    Lawrence,  Kansas  66044 
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WE  SHIP  WORLDWIDE 


WORLD  WIDE  AMATEUR  RADIO  SINCE  1950 


Your  one  source  for  all  Radio  Equipment! 


Land  Mobile  HfT 
Wilson  MInl-Com  II 


IC-H1Z 


We  Will  Not  Be  Undersold  Call:  212-925-7000 

Kitty  Says:  "Shop  everywhere/ro"n.?c';;fi=?K™Ti 
but  come  to  Barry  for  our 
unbelievable  low  prices.  For 
orders  only  please  call: 
1-800-221-2683."  VAgglU) 


SANTEC 

HT-1200,ST-7/T 
ST-144/UP 


FT-ONE,  FT-102,  FT-101ZD 
FT-707,  FT-230R.  FT-480R,  FT-720RU,  FT.290R 


UCQMJ    IC-720A,  tC-730,  lC-740 
IQ'25A,  IC-251A,  IC  2KL,  10-451 A 


YAESU 

FT-208R 

FT*70SR 

DIGiTAL 

FREQUENCY 
COUNTER 


Trionyx- 
Model  TR-10OO 

S    0-600  MHz  

^  I     DIgimax-ModeF  D*510  50Hz-1GHz 


ICOM 
IC2AT 
IC3AT 
iC4AT 


DRAKE  TR-5,  TR-7A,  R-7A,  L  7 

L-15,  Earth  Satellile  Receiver  ESR  24 

Digital  Multfmeter  Model  #d550'$95.00 


TEN-TEC 
Omni  "C" 


BENCHER  PADDLE 

4  Vlbroplex  Keys  In  Stock 

BIRD 

Wattmeters  & 

Elements 

in  stocic 


DENTRON 

Cllpperton  T,  L 
Station  Master  I 


EIMAC 
3-500Z 

572  B,  ejsec 

12BYZA& 
4-40QA 
AEA144  MHz, 
AEA440MHZ 
ANTENNAS 


e  a  t) 


«   9i 


c  tr: 


ASTRO  103  150A  &  100  MXA 


MIRAGE 


B  23,  Bt01S, 

0  22  am, 

0^24,  D  1010 


DIPLOMAT  150 


^T 


OBOT400&800 


HY-GAIN 

TOWERS 

ANTENNAS  & 

ROTORS 

KANTRONICS 

Mini-Reader 

Field  Day 

Code  Tapes  In  Stock 


MURCH  Mod0lUT2OOOB 


U'jrTT^c'-"!-  *w-.'-JS*¥»f 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP,,  512  BROADWAY,  NEW  YORK  CITY,  N  Y  10012- 


LARGEST  STOCKING  HAM  DEALER 


We  Stock  Yaesu,  loom,  Cubic,  Drake  plus 


rat-W    f  vrK  WIty    »     COMPLETE  REPAIR  LAB  ON  PREMISES      other  Commefcial  and  Marine  Radios 


BARRY  INTERNATIONAL  TELEX  12  7670  212-025-7000, 

TOP  TRADES  GIVEN  ON  YOUR  USED  EQUIPMENT^        "  AquI 

Se  Habia 


STORE  HOURS:  MON/FRI  -  9  AM  to  5:30  PM, 
THURS.  TILL  7:30  PM,  SAT  10  AM  to  3  PM. 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 


Ispanol" 


WE  STOCK:  KLM  ANTENNAS,  UHF  &  S/HF  AMPLIFIERS,  NEW 
ROBOT  MODEL  #800,  BIRD  WATTMETER,  HY-GAIN.  LARSEN, 
SHURE,  KDK-2015R,  TURNER,  ASTATIC.  VOCOM,  VHP  ENG,, 
MFJ,  KANTRONICS,  AVANTI,  CORDLESS  TELEPHONES, 
POCKET  SCANNERS,  NYE,  BENCHER,  VIBROPLEX,  ALPHA. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALER  INQUIRIES  INVITED.  PHONE  rN  YOUH  ORDER  &  BE  REIMBURSED, 


Amateur  Radio  Courses  Given  On  Our  Premises 

Export  Orders  Shipped  immediately. 
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Comtsnt'me  T.  Papas  WB^FZNf4 
3505  St/gar  C^ne  Cffch 
fayetteviffe  NC  28^3 


Got  an  Apple?  Want  RTTY? 

try  this  hard-core  interface 


After  spending  many 
years  using  various 
Teletype®  machines  and. 
most  recently,  a  less-than- 
adequate  video  RTTY  set- 


up, I  finally  decided  to  use 
my  Apple  11  computer  for 
this  mode.  I  have  owned  my 
Apple  for  three  years  and 
have  had  the  Chuck  Galfo 


AP-PLE   U 
COMPUTER 


nrrv  out  fTTU 


1ITTY    IN  (TTLI 


fm    ID     tJTL\ 


t^A  SWrTCiiillS 


*TtU 


HO**EflftE* 
livTERFi^CE 


ftTTV  OyT  iTTtl 


BTTV   |hl  fMS-2J2l 


CW  10  EBCLATt 


ST' 6 
LOOP  KETTE*! 

"fan* 


yrm  SVITCHIKe 


IMLJIV) 


TflAltSMlTTEH 


Fig.  1.  Block  diagram. 


Fig.  2.  The  interface  on  an  Apple  prototYping  board. 
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(WB4JMD)  RTTY/CW  soft- 
ware for  two  years. ^  The  on- 
ly thing  lacking  was  the  in- 
terface circuitry  to  connect 
the  Apple  to  my  51-6  de- 
modulator and  HFA/HF  ra- 
dios. Calfo  provides  a  sam- 
ple interface  in  his  software 
documentation,  and  Fig.  1 
shows  the  block  diagram  of 
my  final  interface. 

Interconnections  to  the 
Apple  are  made  through 
the  game  paddle  I/O  port. 
The  interface  was  built  on 
an  Apple  prototyping  board 
(Fig.  2)  using  wire-wrap;  it  is 
connected  to  the  game  pad- 
dle port  through  a  16-wire 
ribbon  cable  and  to  the  out- 
side world  through  a  12-pin 
molex®  connector.  The  few 
transistors,  resistors,  and 
capacitors  are  mounted  on 
two  dip  headers  to  simplify 
construction. 

Fig.  3  is  the  schematic  of 
my  interface,  TTL-level 
teletype  transit  pulses  are 
available  at  pin  15  [ANO)  of 
the  game-paddle,  16-pin  IC 
socket.  To  correctly  key  the 
loop  keyer  in  the  ST-6.  these 
pulses  must  be  inverted. 
This  is  done  by  one  NAND 
gate  of  the  7404  IC.  These 
pulses  key  the  2N706  tran- 


sistor which  in  turn  keys  the 
ST-6  loop  and  the  XTK  100 
(or  AK-1  depending  on  the 
age  of  your  ST-6)  AFSK  os* 
cillator  for  transmission  of 
the  audio  tones.  The  2N706 
is  mounted  on  a  small  PC 
board  connected  piggy- 
back to  circuit  board  #3  (ac- 
tive low-pass  filter/slicer/ 
keyer)  in  the  ST-6.  The  inter- 
connection point  is  indicat- 
ed in  Fig.  4.^ 

Received  RTTY  pulses 
are  a  little  more  difficult 
The  ST-6  provides  both  a 
eO^mA  loop  and  "RS-237' 
(±20  Vdc)  pulses  (FSK  pin 
on  the  ST-6  rear  panel).  I 
chose  to  work  with  the  FSK 
output  normally  used  to 
drive  the  FSK  circuit  in  a 
transmitter,  converting  this 
signal  to  TTL  logic  levels  re* 
quired  by  the  Apple  using 
an  MCI 489  converter'  The 
TTL  pulses  are  then  routed 
to  pin  2  (SWO)  of  the  paddle 
port.  The  6-pin  AFSK-KEY/ 
FSK-KEY  molex  connector 
on  the  rear  panel  of  the  ST-6 
becomes  the  Apple's  con- 
nection point  Since  1  use 
AFSK  I  have  no  need  for  the 
"FSK"  circuit  keying  pulses; 
1  removed  the  motex  ptn 
and  replaced  it  with  the  tine 


running  to  the  2N706  key- 
ing transistor. 

CW  ID  is  available  at  pin 
13  (AN2)  and  keys  the  sim- 
ple relay  circuit.  Transmit/ 
Receive  switching  signals 
are  output  ted  to  pin  14 
(AN1)  and  key  an  identical 
relay  circuit  as  the  CW  ID 
function.  T/R  status  is  indi- 
cated by  two  LEDs  as 
shown.  Rather  than  modify- 
jiig  the  Apple  case,  I  mount- 
ed these  LEDs  in  a  small 
box  and  attached  it  to  the 
Apple  using  a  Vefcro®  strip 
(fig.  SI 

Operating  voltages  are 
available  from  the  Apple 
power  supply  and  appear 
on  the  prototyping  board. 
Plus  12  V  dc  to  operate  the 
relays  is  found  on  pin #50  of 
the  prototyping  board.  Gal- 
fo  recommends  that  all 
lines  entering  and  exiting 
the  computer  be  bypassed 
to  ground  with  small  (200- 
fiF)  capacitors.  The  proto- 
typing board  documenta- 
tion recommends  that  all 
voltages  on  the  board 
should  be  decoupled  with  a 
0.1 -jwF  capacitor  to  ground 
near  the  I/O  connector 
board  pin.  Do  NOT  use 
high-value  electrolytic  de- 
coupling capacitors  as  they 
can  cause  improper  opera- 
tion of  the  Apple  power 
supply,  I  highly  recommend 
these  bypasses,  although  1 
have  run  a  kW  on  RTTY 
without  them  and  have  ex- 
perienced no  glitches, 

A  few  words  of  caution  at 
this  point  are  appropriate. 
First,  as  you  can  see  from 
Fig.  6,  the  interface  board  is 
mounted  in  slot  #7  of  the 
Apple  and  is  next  to  my  disk 
controller  board.  Since  I 
used  wire-wrapping,  the 
component  side  of  the  in- 
terface board  faces  the 
component  side  of  all  other 
peripheral  boards.  I  placed 
all  of  the  wire-wrap  sockets 
at  the  end  closest  to  the 
keyboard  If  I  were  to  repro- 
duce the  board  again,  I 
would  move  the  16-pin  con* 
nector  going  to  the  ST-6  to 
the  same  end  as  the  compo- 
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Fig.  3.  interface  board  schematic. 


nents  to  preclude  any  inter- 
ference with  the  disk  con- 
troller board  Second,  be 
sure  that  you  a/ways  turn 
the  power  off  to  the  com- 
puter before  inserting  or 
pulling  out  the  interface  or 
any  other  board!  All  cables 
connecting  the  Apple  to  the 
outside  world  should  be 
shielded.  I  used  micro- 
phone cable  (two  conduc- 
tors plus  a  shield)  for  those 
lines  and  tied  them  togeth- 
er using  smalt  tie-wraps  to 
form  a  neat  cable. 


Galfo's  software  is  out- 
standing. It  allows  you  to 
transmit  and  receive  Bau- 
dot and  ASCII  at  all  the 
popular  speeds  and,  in  fact 
will  operate  at  any  baud 
rate  between  32  and  300 
baud.  Split  screen,  auto- 
matic CW  ID,  prepared 
messages,  and  automatic 
T/R  switching  make  operat- 
ing a  reat  pleasure.  When  I 
purchased  the  program  it 
came  on  cassette  tape,  but 
it  can  easily  be  transferred 
to  disk  and,  as  careful  in- 


spection of  the  basic  pro- 
gram listing  shows,  the  disk 
commands  to  BLOAD  the 
machine  language  routines 
are  already  present. 

I  turned  my  RTTY  disk- 
ette into  a  turnkey  system 
by  making  the  Integer  BA* 
SIC  program  the  "HELLO'' 
program.  So  all  I  have  to  do 
is  pop  the  diskette  into  the 
disk  drive,  turn  on  the  Ap- 
ple, and  the  system  will  au- 
tomatically come  up  with 


the  five  prompts  required 
to  initiate  RTTY  operation. 
One  last  caution:  When  the 
computer  is  on  but  the 
RTTY  software  is  not  in  use, 
the  T/R  line  is  held  in  the 
transmit  condition.  There- 
fore, if  you  have  your  trans- 
mitter turned  on  it  will  be 
keyed.  To  fix  this  I  simply 
installed  a  switch  in  the  T/R 
line  to  disable  this  function 
when  both  the  computer 
and  my  transmitter  are  in 
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Fig.  4.  ST-6  transmit  keying  point 
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WHEN  YOU  NEED  JUST 
A  LITTLE  MORE  AUDIO 


The  MSTTMK*  model  2003  audio  amplifier 
module  prcKluces  250  mW  of  low  THD  audio. 
This  transformerless  desi^  has  a  low  parts 
count  and  does  not  require  a  heatsink. 

The  model  2003  features  a  dc-operated  volume 
control.  Output  level  is  selected  by  changing  a 
dc  voltage  with  an  on-board  pot,  remote  pot 
or  micro-computer  D/A  interface. 

Low-Z,  ac-coupled  output  drives  speaker  or 
headphones, 

Dc-type  volume  control  assures  hum-free 
operation  without  using  shielded  cable  to 
the  volume  control. 

^  No  interstage  transformers  or  heatsinks, 

^  Compatible  with  other  MSTTVAC*  modules, 
such  as  the  model  2002  sound  synthesizer. 

^  One  evening  assembly  using  3.6  by  1.0 
inch  pc  boani  and  instructions  supplied. 

^  Price:  $9.45 

Price  includes:  glass-^poiey,  etched,  plated,  drilled  pc  board; 
tnstructLon  manual;  postage  in  U.S.A.  (Ohio  residents  add 
S%  sales  tax). 

Send  $1.00  for  illustrated  f4SrMK'*  product  catalog  and 
refund  coupon. 


Prohah  Electronics  Incorporated 

3Hta]  LAKELAND  BLVD      EASTLAKE  OH   N4CHM 


use   but  not    in   the   RTTY 
mode. 

Computer  RFI  is  a  prob- 
lem that  has  received  a  lot 
of  attention  lately.  I  am 
happy  to  report  that  the  Ap- 
ple (at  least  my  Apple)  does 
not  affect  my  HF  or  VHF 
rigs  at  all.  It  does  manage  to 
tear  up  TV  reception  in  the 
shack  though! 


Gallons  software  package 
will  also  transmit  and  re- 
ceive CW,  but  I  have  yet  to 
build  that  interface,  There 
also  is  a  nev^,  disk-based 
version  of  this  package.  It 
provides  logging  and  the 
ability  to  send  and  receive 
BASIC  programs,  but  I  have 
not  purchased  it  as  yet 

The    interface    can    be 


Parts  List 

tCs/Transistors/Diodes 
1—7404 
t  — MCI  489 

2— 2N22a2 

1— 2N706 
2— 1N9t4 

Resistors/Capacitors 
1—1  &k 
1— 47k 

2—470  Ohm 
1  —470  pF 

Miscellaneous 

1  —Apple  prototyping  board 

2— LEDs  (1  red;  1  greenj 

2—12  V  dc  subminiature  DPDT  relay  (Radio  Shack 

#2?5'213) 
1— 6-irvch,  16-wlre  ribbon  cable  with  16-pin  IC  pfugs 
16-conductOf  ribbon  cable 
12-pin  motex  connectors 
Wire-wrap  sockets 


built  for  less  than  $50  (in- 
cluding the  $24  for  the  pro- 
totyping board)  and  most  of 
the  parts  were  bought  at  Ra- 
dio Shack.  The  software  is 
available  for  $20-530  de- 
pending on  which  version, 
cassette  or  disk,  you  want 

Considering  the  price  of 
commercially-available  in- 
terfaces.  this  is  a  powerful 
yet  simple  (and  cheap!) 
method  to  put  your  Apple 
to  use  in  your  RTTY  station. 
The  interface  should  be 
adaptable  to  just  about  any 
other  TU  with  minor  modifi- 
cations. I  would  be  happy 
to  answer  any  questions 
and  will  welcome  any  com* 


ments  or  suggestions. 
Please  enclose  an  SASE 
with  all  correspondence. 
See  you  on  the  green 
screen.  ■ 

Rdferances 

^RTTY/CW  software  available 
from  a  H.  Gallo  WB4JMD.  6252 
Camino  Verde  Drive,  San  Jose 
CA  95119,  or  Rainbow  Comput- 
ing, Inc.,  Mail  Order  Dept.  No. 
CC11,  19517  Business  Center 
Drive.  Northrldge  CA  91324; 
(800H23-5441  (except  CA);  CA 
and  foreign,  (213)-349-0300. 
^The  New  RTTY  Handbook,  edit- 
ed by  73  Magazine  Staff,  Chap- 
ter XI:  Accessories. 
^"Cross  Pollinating  the  Apple 
nr  Richard  Campbell.  Byte. 
April,  197a 


Hg.  5,  LCDs  boK  attached  to  the  Apple's  case  with  Velcro. 
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Fig.  6.  The  mounted  interface  board. 


You  won't  find  as  much 
well  thought  oul  program- 

mlng.  circuitry,  and  features 
anywhere,  at  any  price!  The 
ATR-6800  combines  the 
best  of  both  worlds,  an  easy 
to  use  video  system  for 
CW/RTTY/SSTV  with  auto- 
matic station  control  and  a 
stand-alone  computer  with 
expandable  memory  &  full 
instruction  set  in  Motorola 
assembly  language.  Add  the 
BASfC  language  option 
package  and  you'll  have  the 
unique  combination  of  an 
RFl  proof  computer  and 
ultimate  RTTY/CW  HAM  station.  And  don't  forget  "easy  to 
use."  All  of  us  at  Microlog  are  RADIO  ACTIVE  on  RTTY,  so 
there's  a  Sot  of  personal  attention  to  detail  and  ease  of  opera- 
tion, "Stick*on"  command  listing  and  video  status  display  will 
get  you  on  the  air  quick  and  sounding  like  a  pro. 


MICROLOG 

mNOVATORS  tN  DiCtTAL  COMMUNICATiON 

AMATEUR  RADIO 
COMMGNICATION 

AT  ITS 

FINEST 

Both  Systems  Provide 

•  SIMPLE  DIRECT  CONNECTIOM  to  your  Transceiver. 

•  COMPLETE  SYSTEM,  built-in  Demodulator  &  AFSK 
Modulator    with    keyboard    programmable    tone    pairs« 

•  SPLIT-SCREEN  operation  with  keyboard  selectable 
line    location,    •    LARGE,    TYPE    AHEAD    text    buffer. 

•  TEN,  programmable  message  memories,  plus  ID*s 
WRO  &  SELCALs,  •  RANDOM  CODE  generator  &  hand 
key    input    for    practice,    •    Baudot    60    to    132    WPM, 

•  ASCII  110  &  300  baud.  •  SYNC-LOCK  MODE  for 
improved  ASCII  operation,  •  RECORDER  INTERFACE 
FOR  "BRAG-TAPE"  or  recording  off-the-alr.  •  CODE 
CONVERTED     Printer    output    in    Baudot    or    ASCIL 

•  SSTV/GRAPHICS  transmit.  •  FULL  63  KEY 
Computer  grade  keyboard. 


There's  a  certain  thrill  to 
using  efficient,  reliable 
digital  communications 
equipment  on  the  air  That^s 
Ihe  fun  of  RTTY,  Spice  up 
your  Amateur  Radio  opera' 
lion  with  the  silent  video 
system  that  does  tt  all,  the 
Microlog  ACT-1,  Even  if 
you  own  a  home  computer 
and  are  considering  an  out- 
board interface/program^ 
remember,  we've  put  it  att 
in  one  RFl  tight  enclosure 
that's  ready  to  go  ub  soon 
as  you  power  up.  And*  with 
the  "Battery-backed"  mem* 
ory  option,  you  won't  even  lose  your  pre-programmed 
messages  if  there's  a  *'blink"  in  the  A.C.  The  ACT*1  has 
features  that  the  competition  doesn't  even  have  on  the  draw- 
ing board!  Check  for  yourself,  you  could  spend  a  lot  more 
and  still  come  up  short. 


A  T'D  £  O  An  A  ^"*T   1  '^^  most  often  asked  question  we  hear  Is  "What*s  the  difference  between  the  ATR 

A  1  K-DOUU  VS  AC  1  -  1  &  the  ACT-1?"  The  ACT- 1  is  a  dedicated  system  for  RTTY/CW/SSTV,  It  provides 
all  the  functions  and  features  you  need  for  a  multi-mode  station.  Along  with  this  superior  "OM-the-AlR"  performance,  the 
ATR-6600  extends  your  operation  into  the  realm  of  automatic  station  control  and  computer  programming.  Plug-In 
applications  modules  expand  the  ATR's  memory  to  add  new  HAM  oriented  programs  which  are  enabled  by  simple 
keyboard  commands.  By  adding  the  BASIC  option  package,  you1l  have  pre-programmed  full  community  mailbox,  contest 
dupe  sheet,  personal  station  log,  message  editor,  BASIC  computer  language  and  16k  of  battery  backed  (non-volatile) 
memory*  We  also  provide  a  subroutine  list  so  that  you  can  write  programs  to  directly  control  the  ATR-SSOO  in  easy  to  use 
BASIC  language-  The  ATR-6600  then  Is  the  expandable*  '*do  everything"  system  where  your  imagination  is  the  only  llmitf 
The  ACT'l  is  designed  for  the  HAM  who  needs  the  essentials  of  a  complete  video  system  for  digital  communications. 

TECHNICAL  SPECIFICATIONS  ATR-6800  &  ACT-1 
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TUNING  fNDICATOn^ 
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1I3-4D  cfiaracter  m^ssa^ss  {460  total  t  or 
M*r«  L5  *  t{^W  ehamcter  messages  (StK)  ^CTlall  baJtkiy  I 

JD  1$  'CttafBCt'^rs  rRik^mum  .:n  stAFKjai^  (D  and  IT  in 

RTTY  JO 
WFtU  UpiolSicliflrietBna 

SlMCH'v*  Ciff'.  ATR  —  4  nifnwlwk  up  lo  15  ctia^actai^  aaci 

Afj7-1  —  2  nms&im.  tor  jttJtttm  on  and  ortniar  on 

Utmetf  S^ntfafti  unf  1  lut  4QDD  by-3««  ol  RAM  for  uiar  pffr 

awn.  Baaic  p0EJi<vjte«daa  leii 
Lanouaoa  Rygji^  or  HcioTola  liOBOO 

CtMfHvwwta  ^Eiut  Ouipur,  Load;  Go  wtin  Bria»  f^rrt,  m  *tloinm 

Baaic 
Tip*  Iriartac*  Stoft  Programa  on  Atidto  Caasati  t 

POW£J) 

tiS  VAC.  M  Ki  ao  ¥A  Mai,  Act-I.  30  VA  MaM  1230  VAC.  SO  Hi  oarkvialt 
1;  ^1  Yvntion  tpMilatlia 

£JciafTMM  in^i-ai  l&t  drnfj^oQ  mnan^ta  fiailHy  bacAaS  raemcry,  ft-f SVDC  # 
10  ma  mwi 


S-iW  W^W  Kavtiaard  aa«actatfa  *n  1  VVPM 

Aviv  ifftiKl  irKtufig  $r  *«aa4  pn  r«ca««« 

AM  atooiwtf  Ai,  SftV.  ?*.  *»  Blca  JiO, «.  IS.  1 00 


MECHANICAL 

ATRHlflllD: 

Si^ 

I4%k-W  ■  T2m'13  ■  4rH 

Ad?l: 

lalft 

5(2B 

174  Wi3H  cSlSO 

itfa^tfn 

Tfc 

ATlUnO  1  ACT^I; 
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huivriai 
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^51        MfCROLOG  CORPORATION  —18713  Mooney  Drive^Goithersburg,  MD  20879  (301  )258-840U 


^See  Ltsrot  Aav^rmers  o/i  psg^  i30 
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Dudfs  arc  gcttins 

smaller! 
and 


\. 


.''  *^  _ 


I!  I 


1 


Actual  Size 


^ 


better! 


Because  you  and  the 
leadins  radio  manu- 
facturers want  Vhe 
best-performing,  the 
best  looking  antenna; 
Centurion  has  grown 
to  be  the  Duck  leader. 
We've  developed 
many  smaile  r  ante  nn* 
to  make  the  hand- 
held radio  perform 
better,  and  now  the 
newest  duck.., the  Tuf 
Duck  "mini".  It's 
shorter  (atx>ut  3")  yet 
it^afulM/4wave 
radiator  on  VHH 


imMHMM 


ANTENNAS 


ciimtinoN 

rclex  48  4377  CENIURION  LCN 

P.O.  Box  8S34A     Lincotn,  NE  68501   V84ti 


,^inr» 
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WORLD  TIME 
WATCH 

the  first  microprocgssor  watch 
made  especially  for  hams 


24  htp  timer 

microprocessor 
water  resistant 

solar  assist 
New  Low  Price 


The  HAM  1  functroni  include  local  rime, 
world  time,  (G-M.T.  too)  count-up  and 
count  down  chronometer,  day,  month, 
date,  atarm  and  hourly  chtme.  It's  ideal 
for  log- keeping,  DX  time  conversion  and 
10  minute  \.D.  timing.  The  HAM-I  fea- 
tures a  high  contrast  Seiko  disglay  and 
^olar  cell  battery  assist.  Battery  fife  is 
be-tter  ihan  4  y^^rs.  The  HAM'1  is  water 
resistant  to  20  meters,  ihe  case  is  tOO% 
solid  stainless  steel  and  the  crystal  is 
scratch  resistant  mineral  glass »  The  HAM- 
!  is  rugged  and  durable  arid  has  a  1  year 
warranty . 

2  METER  AMPLIFIER 
$39.95 


•  2  Watts  In,  10  Watts  Out  •  V.S.W,R. 
Protected  •  Can  be  Used  for  F,M.  &  S.S. 
B.  *  Led  Status  (ndicators  •  Low  Loss 
SO-239  Connectors  •Current  Drain  Less 
Than  2.5A  at  13,6  V.D.C.  •  Massive 
Heatsink  •  Burl t  In  T/R  Switch 

TEMPO  S-t  UPGRADE  KITS 
$39.95 

Upgrade  your  early  Tempo  S-1  to  cur- 
rent Production  Specifications,  kits 
include:    •450    M.A.H.    Battery    Pack 

•  New  Case  Assembly  •  All  New  Es- 
cutcheons •  Spkr./Mtc.  Jack  w/Dust 
Cap  •  New  Earphone  St  Jack  •  P,C.B. 
and  Pans  for  Easy  Instattatmn  •Detailed 
instruction  Manual  •  For  Radios  With  & 
Without  T.T.  Pad, 

Other  Accessories  Available: 

Spkr/Mic,  Designed  for  Si's.  ,  .  $24.95 
Heavy  Duty  Belt  Clip.  .....,,.  7.50 

Flex  Antenna  .,..., 6,00 

To  Order  Call  or  Write  tO! 

ADVANCED  COMMUNICATIONS 

INTEflNATtONAL 

2411  Lincoln  Avenue 

Belmont^  CA.  94002  U.S.A. 

(415)695-3949  ^448 

Add  $3.00  per  order  for  shipping  fit 
handling.  California  residents  add  6% 
sales  tax.  Visa,  Master  Charge  accepted. 


FILTER  CASCADING 


The  most  cos  I 'effective  way  to  improve  ttie  seleclJvtty 
ol  any  receiver  ~  aid  or  new  -  Is  to  improve  its  IF  fHlering. 
A  FoxTango  Cascading  Kit  pals  ahigh-quaJily  steep- 
sided  e-pole  filter  in  series  wUh  your  present  flUerls), 
bpth  SSB  and  CW  The  result  is  narrower  Bandwidth 
and  better  Shape  Factor.  t»oth  of  wh^ch  dramatically 
reduce  adiacent  channel  QRM  *  a  ^lece&Sl^y  m  today's 
crowded  bands. 

CONSIDER  THESE  KTT  FEATURES 

•  Easy  insunation  -30  minute  average. 

•  No  dhhmg,  switching,  alignrTwn! 

•  16  poles  ol  filtering  yield: 

Fitter  Sliape  Factor  as  high  as  1  19 
UJtimate  Rejection  belter  than  iGOdB 
Works  wonders  on  SSO;  Improves  CW 

•  Compensates  for  Filter  insertion  loss 

•  Complete  instructions,  cleat  diagrams. 

•  No  RX  audio  Impairment,  TX  unatfeCled. 

•  Includes  Filter  and  all  needed  parts 

•  Fits  all  models  at  Senes  -  any  letter 

•  All  Rlters  8'pole- Guaranteed  One  Year 

SPECIFY  Krr  WANTED  WHEN  ORDERING 

YAESU  FT101  SIS:  FTtOlZD  S70:  FT! 07  575; 
FT901/2  S65;  FR101  S55  (filter  only)  KENWOOD 
TSS20/R59§  $70;  TS820S70;  TSe3O/RB20S15O 
(Two  Filters).    HEATH  SB!  04 A  $60. 

Shipping  $3  {M  $S)  PL  Sales  Tax  5% 

In  addition  to  the  above,  F0KTAN60  stocks  a  wide 
iif>e  of  S55  SSB,  CW,  and  AM  &-pole  fillers  for  Yaesu, 
Kenwood,  Drake  R4C  and  7-line  and  Heathktt  A}a3, 
special  filters  matSe  to  order  Send  ^?ecs  for  Quote. 

GO  FOX  TANGO  -  TO  BE  SURE! 
Order  by  Mail  or  Telephone, 

AUTHOWtZEO  EUROPEAN  AGENTS 

Omer  JNGOIMPEX  iWes;  Gar  many) 
,^323 


FOX  TANGO  CORPOfiATlON 

Box  15&44S.  W.  Palm  Beach,  FL  33406 
Phone:  (305)  683-9587 


APPLIED  INVENTION 
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GaAs    FETS   by  Mitsubishi 

WCF1 W3  OyAflANTl^Fr  CI  f  sS^  «  ^GH-' 

AIM  mtjfizoo  w^uoe  licfieoi  aviimii 


Microwave  Modules 
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AEA,  the  first  company  to  introduce  microconnputerized  products 
to  the  Amateur  Radio  market,  is  proud  to  announce  the  second 
generation  of  computerized  electronic  l^eyers.  Each  keyer  is  pre- 
programmed, no  computer  language  is  required  of  the  operator. 
The  easy  to  use  keypads  eliminate  up  to  75  switches  or  potien- 
tiometers,  thereby  greatly  simplifying  the  operation  of  such 
sophisticated  keying  systems.  We  invite  you  to  compare  the 
features  of  our  keyers  (shown  below)  to  ANY  others. 


rMPORTANT  KEYER  AND/OR    AEA    AEA    AEA 

TRAINER  FEATURES  MM*2   KT.2    CK-2 


MM-2 


Speed  RaTtge  {y^pyt} 


2  99     1-99      199 


Memory  Capacity  (Total  Characters)        500      N/A      500 


Message  Partilioning                        ; 

Soft 

N/A 

Soft 

Automatic  Contest  Serial  Number 

Yes 

N/A 

Yes 

Selectable  Oot  arxi  Oash  Meflioiv 

Yes 

Yes 

Yes 

lr>deperK}ent  Dot  &  Dash  (Fult)  Weighting 

Yes 

Yes 

Yes 

Cafffriated  Speed.  i  WPM  Reso*ui*oa 

Yes 

Yes 

Yes 

Calebrated  Beacon  Mode 

Yes 

N/A 

No 

Repeat  Message  Mode 


Yes      N/A      Yes 


Front  PaneE  Variable  Monitor  Frequency    Yes       Yes      Yes 


Message  Resume  After  Paddle  Interrupt   Yes      N/A      Yes 


Morse  M  at  ic^*" 


KT-2 


Semi  Automatic  (Byg)  Motte 


Yes       y^      Yes 


BealTime  Memoiy  Loading  Mode 

Yes 

N/A 

Yes   ' 

Autwnatic  WoftJ  Space  Memory  Load 

Yes 

N/A 

Yes 

Instant  Start  From  Memory 

Yes 

N/A 

Yes 

Message  Ed  ting 

Yes 

N/A 

Yes 

Auromatic  Stepped  Variahfe  Speed 

No 

No 

Yes 

f 


2  Presenable  Speeds,  instant  Recall 

No 

No 

Yes 

AL'tDmaiTC  Trainer  Speed  Increase 

Yes 

Yes 

N/A 

Rve  Letter  or  Random  Word  Ler^^ih 

Yes 

y^ 

N/A 

Test  Mode  With  Answers                       Yes 

Yes 

N/A 

Random  Pracdce  Mode                         Yes 

Yea 

N/A 

Standard  Letters,  Numbers.  Punctuation    Yes 

Yes 

N/A 

Ali  Mofse  Characters                            Yes 

Yes 

N/A 

Keyer  Trainer 


CK2 


\  For  more  information  write  AEA,  or  bet- 
ter yet  see  your  favorite  dealer  for  a 
demonstration. 
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f       PRICES  AND  SPECIFICATIONS  SUBJECT  TO 
'      CHANGE  WITHOUT  NOTICE  OR  OBLlGATiON 


Software  S  copyright  by  AEA, 
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ee 
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24.% 
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20 

33 

27.95 

23.95 

0-15 

15 

22 

26.95 

2295 

O10 

10 

16 

25'95 

2195 

sit^ftfxiva  dvoi*4 

SD-ao 

eO.75 

90 

mm 

31.95 

S&40 

40 

45 

32L9S 

2S-95 
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43,96 
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models  only  50)  rated  for  full  legal  power  Aniennas 

may  be  used  as  an  inverted  V  and  may  also  be  used 
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Dave  Ingram  K4TWi 
Eastwood  Village,  #120t  South 
RffiL  n^  BoK  499 

Birmingham  AL  35210 


The  Pleasures  and  Perils 
of  Crankup  Towers 

don't  lose  your  head! 


A  tower  is  well  known  as 
one  of  the  most  benefi- 
cial station  accessories  an 
amateur  nnay  own,  Stand- 
tng  as  an  outdoor  monu- 
ment to  our  superb  world  of 
long-distance    communica- 


tions and  international 
friendships,  the  amateur's 
tower  supports  that  final 
and  most  important  link  in 
his  setup— the  antenna. 
The  height  of  such  towers  is 
usually  a  compromise  inffu- 


A  tfiband  beam  on  the  crank-up  tower  nestles  in  its  fully- 
retracted  position  awaiting  the  impact  of  an  approaching 
late-night  storm.  The  photo  was  taken  at  midnight  with  flash 
and  400  ASA  film, 
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enced  by  cost,  self-service- 
ability, and  neighborhood 
acceptance. 

Recently,  the  somewhat 
limited  in  height  but  highly 
versatile  crank-up  tower 
has  gained  renewed  interest 
in  amateur  circles.  This  arti- 
cle will  present  some  vital 
information  concerning 
crank-up  towers  so  that  the 
reader  may  be  made  aware 
of  their  favorable  and  unfa- 
vorable aspects.  In  some 
situations,  this  information 
may  provide  new  light  for 
cliff-dwelling  amateurs.  In 
other  situations,  this  infor- 
mation may  help  prevent 
serious  personal  injury  to 
unsuspecting  owners  of 
crank-up  towers.  This  is  not 
to  imply  that  crank-up 
towers  are  excessively  dan- 
gerous,  but  rather  to  remind 
that  there  are  right  and 
wrong  ways  for  using  these 
antenna  supports. 


The  Pleasures 

Zoning  laws  and  neigh* 
borhood  restrictions  are  af- 
fecting an  increasing  num- 
ber of  radio  amateurs  each 
day  Unfortunately,  if s  be- 
coming more  and  more  dif- 
ficult for  amateurs  to  erect 
a  simple  triband  beam  on  a 
reasonably-sized  tower  (40 
to  50  feet).  Quite  often,  this 
problem  is  solved  with  the 
aid  of  a  crank^up  tower 
mounted  out  of  view  be- 
hind a  house,  The  antenna 
may  thus  be  raised  above 
roof  level  only  during  peri- 
ods of  actual  on-the-ajr  use. 
Additionally,  if  this  activity 
fs  confined  to  night  hours, 
darkness  can  cloak  the 
raised  array. 

Many  amateurs  are  not 
able    to    climb    towering 

heights  (no  pun  intended!) 
and  must  forego  antenna 
tuning    or    repairs    until    a 


suitabte  "antenna  party" 
can  be  organized.  Crank-up 
towers,  however,  may  be 
erected  initially  against  the 
side  of  one's  house,  and 
future  changes  or  repairs 
may  be  made  by  the  ama- 
teur while  sitting  or  stand- 
ing on  his  roof.  If  the  tower 
is  secured  to  the  house,  it 
may  be  used  as  a  ladder  to 
access  the  roof.  Warning; 
Never  climb  a  crank-up 
tower  that  isn't  securely 
lowered  to  its  resting  posi- 
tion. An  inside  section 
could  slip  and  break  an 
arm,  leg,  or  foot. 

Adequate  guying  is  an- 
other sensitive  area  of 
tower  installations.  Many 
times,  upper  level  guys  re- 
quire more  real  estate  than 
an  amateur  can  provide. 
Limiting  reasons  range  from 
guy  wires  obtrusively  cross- 
ing established  boundaries 
to  unwarranted  TVI  com- 
plaints from  neighbors- 
Two-section  crank-up  tow- 
ers which  are  raised  to  full 
height  onfy  during  use  need 
to  be  guyed  only  at  roof 
level  (near  the  top  of  the 
lower  section). 

The  wind-load  rating  of  a 
lowered  crank-up  tower  is 
much  greater  than  a  com- 
parable full-height  tower. 
Here  in  Alabama,  for  exam- 
ple, our  crank-up  tower  and 
triband  beam  have  "rode 
through''  many  extreme 
storms  and  tornado  side* 
effects  with  no  damage 
while  smaller  towers  and 
antennas  have  been  totally 
destroyed  (But  I'd  better 
not  brag!) 

Crank'up  towers  main- 
tain a  relatively  high  resale 
value;  consequently,  many 
amateurs  secure  these  tow- 
ers to  their  house  and  guy 
them  at  one  level.  The  bot- 
tom section  is  then  placed 
in  one  or  two  feet  of  dirt. 
This  method  permits  the 
tower  to  change  locations 
with  the  amateur,  rather 
than  being  left  behind  in  a 
massive  pillar  of  concrete. 

The  mental   {and   some- 


times physical!)  security  ob* 
tained  by  lowering  your 
towering  giant  of  an  anten- 
na  to  mere  roof  level  as  a  vi- 
olent storm  approaches  is 
sheer  bliss.  I  speak  from  ex- 
perience. Have  you  ever 
run  out  during  a  hailstorm 
and  started  replacing  snap* 
ptng  guy  wires  as  a  tornado 
passes  within  a  few  miles  of 
your  home?  Have  you  ever 
wrapped  the  aforemen- 
tioned guy  wires  around 
yourself  and  held  onto  a 
swaying  tree  only  to  see 
your  three-element  quad 
become  a  rotary  loop?  Yes, 
crank-up  towers  are  a  bless- 
ing for  the  less-than-stout- 
hearted  amateur! 

How  Crank-Up 
Towers  Work 

A  crank-up  tower  con- 
sists of  one  or  more  concen- 
tric sections  which  move 
vertically  on  track  guides 
within  lower  sections.  An 
aircraft-type  flexible  cable 
is  affixed  to  the  smaller  in- 
side section's  bottom  rung, 
passed  through  a  pufley 
near  the  top  of  the  larger 
outside  section,  and  fed 
down  the  tower's  outer  side 
to  a  winch  mounted  a  few 
feet  above  the  outside  sec- 
tion's bottom  end.  As  the 
pulley  cable  is  reeled  onto 
the  winch,  the  tower's  in- 
side section  is  raised  up 
toward  the  outer  section's 
top-mounted  pulley.  A  safe- 
ty latch,  or  ratchet,  is  in- 
cluded near  the  outer  sec- 
tion's top  to  prevent  ac- 
cidental down-plummeting 
should  the  operator  let  go 
of  the  winch  crank.  The 
latch  is  secured  with  a 
spring,  and  a  control  line  ex- 
tends downward  so  that  it 
can  be  operated  from  the 
cranking  position. 

The  Perils 

An  improperly  operated 

or  unmaintained  crank-up 
tower  may,  in  some  re- 
spects, resemble  a  modern 
guillotine.  If  a  small,  inside 
tower  section  which  is 
weighted  at  its  top  with  a 
triband  beam  uncontrolla- 
bly falls  straight  down,   it 


A  safety-htcb  system  used  with  many  crank-up  towers  is 
shown  here  A  spring,  fastened  to  the  top  rung  of  the  lower 
(outside)  tower  section  (see  tie-wire  projecting  out  to  the 
rightl  extends  down  to  and  holds  firm  the  ''C"  latch,  here 
engaged  with  the  third  rung  down  of  the  outer  section,  The 
latch  can  be  disengaged  by  the  safety  line,  here  extending 
downward  from  the  latch,  and  when  the  inner  section  is 
cranked  up  about  two  inches,  it  then  can  be  lowered  past 
the  outer  rungs.  Should  the  operator  let  go  of  crank  and 
safety  line,  the  spring  will  slam  the  safety  latch  back  in  posi- 
tion to  engage  the  next  rung  down. 


easily  can  sever  a  hand, 
arm,  or  foot  which  might  be 
in  its  path  of  travel.  Never 
rely  solely  on  safety  latches 
or  catches  for  protection, 
and  never  allow  any  part  of 
your  body  to  get  into  a 
raised  tower  without  fool- 
proof safety  backups  such 
as  concrete  chocks  be- 
tween sections. 

Assume,  for  example,  a 
wasp  surprise-attacks  you 
as  you're  cranking  a  tower 
If  you  inadvertently  let  go 
of  the  winch,  it  may  rapidly 
unwind  and  crack  your 
wrist  or  rib  in  a  split- 
second's  time.  If  this  same 
tower  isn't  perfectly  plumb, 


rungs  on  the  inner  section 
can  jump  the  safety  latches 

and  the  guillotine  effect  is 
created.  Assuming  you 
manage  to  get  clear  of  the 
plummeting  tower,  the  sud- 
den stop  at  the  bottom  (ful- 
ly retracted  position)  can 
snap  beam  elements  or 
boom  supports. 

These  perils  can  be  re- 
duced to  a  minimum  by  pe- 
riodically ensuring  that  all 
safety  latches  operate  prop- 
erly, that  their  springs  main- 
tain ample  latching  pres- 
sure, and  that  additional 
fall-limiting  chocks  on 
raised  crank-up  towers  are 
used.  Ratchet  teeth  on  the 
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Another  view  of  the  safety-latch  system.  The  "C  latch  is 
held  in  the  rung  by  the  spring^  The  safety  fine  can  be  seen 
extending  down  from  the  latch. 


cranking  winch  should  also 
be  maintained  in  sharp, 
toothy  condition  to  prevent 
winch-handle  cartwheeling. 
Inspect  all  latches  and 
springs  periodically  to  en- 
sure that  rust  and/or  corro- 
sion isn't  hampering  their 
operation. 

As  an  additional  safety 
measure,  an  amateur  might 
place  a  concrete  or  steel 
chock  above  the  "working 
position''  (winch  location) 
to  prevent  personal  injury 
should  a  cable  snap  during 
cranking.  Also,  an  auto's 
front  wheel  spring  can  be 
placed  inside  the  larger 
tower  section  at  ground 
level  to  cushion  any  ac- 
cidental  inside  section 
drops. 

Occasionally,  an  ama- 
teur may  raise  his  crank-up 
tower  slightly  higher  than 
suggested  by  the  manufac- 
turer. If  the  tower  is  leaning 
3  or  5  degrees  from  perfect 
plumb,  the  upper  section 
can  tilt  and  become  stuck 
at  this  height.  Hmmm  — a 
cocked  guillotine! 

First,  never  raise  an  un- 
plumb  crank-up  tower  to  a 
point  where  over  one-third 
of  the  moving  section  is 
above  its  larger  lower  sec- 
tion. It  however,  such  mis- 
fortune does  occur,  the 
amateur  must  cautiously 
free   the   off-center   stuck 
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section.  Double-chock  the 
tower's  upper  and  lower 
sections  to  limit  the  freed 
section  from  falling  more 
than  a  couple  of  inches. 
Then,  assuming  the  tower  is 
resting  against  the  house 
roof  or  side,  ctimb  atop  the 
house  (via  a  ladder,  not  via 
the  tower!)  and  gently 
straighten  up  and  reinsert 
the  upper  section  whife  an 
assistant  keeps  pressure  on 
the  winch  and  controls  the 
safety-latch  line.  This  is  not 
a  difficult  maneuver;  it 
merely  requires  caution. 
IVe  done  this  single-handed 
by  keeping  pressure  on  the 
winch  while  pushing  the 
moving  section  back 
straight  and  then  slowly  un- 
winding the  cable  (and  low- 
ering the  upper  section).  I 
wouldn't  care  to  try  this 
daredevil  stunt  very  often, 
however. 

It's  possible  that  an  unex- 
pected killer  storm  can 
arise  during  that  once-a- 
year  occasion  when  an  am- 
ateur  forgets  to  lower  his 
crank-up  tower.  Sorry  'bout 
that  (maybe  my  next  article 
will  describe  tower  straight- 
ening techniques).  Plan 
ahead.  Either  install  perma- 
nent guys  and  chocks,  sel- 
dom towering  your  tower, 
or  make  tower-lowering 
part  of  your  amateur  activi- 
ties. A  properly  maintained 


This  is  the  working  position  of  the  crank-up  tower.  Note  the 
use  of  the  solid  chock  across  the  rungs,  preventing  the  inner 

section  from  descending  further.  Visualize  this  chock  being 
replaced  with  a  hand  or  arm  and  a  cable  breaking.  Obvious- 
ly, safety  should  be  a  priority  consideration  for  crank-up 
tower  owners. 


tower  can  be  raised  or  low- 
ered within  2  or  3  minutes, 
and  it's  great  exercise! 

Some  of  the  smaller 
crank  up  towers  do  not 
have  room  inside  their  top 
sections  for  mounting  large 
rotors.  Consequently,  the 
rotor  must  be  mounted 
above  the  top  section. 
Wind  force  in  this  case  will 
be  directed  against  the 
rotor  rather  than  the  tower, 
since  a  thrust-bearing  ar- 
rangement cannot  be  uti- 
lized. Assuming  a  relatively 
large  rotor  and  reasonably- 
sized  beam  are  used,  few 
problems  need  be  expect- 
ed, particularly  if  the  tower 
is  retracted  to  minimum 
height  during  periods  of 
non-use.  In  other  words, 
pick  your  antenna  and  rotor 
size  according  to  your  use 
and  future  plans  — and 
don't  overrate  their  capabil- 
ities. A  40-dollar  rotor 
mounted  atop  a  tower  can't 
handle  a  full-size  20-meter 
beam! 

Crank-Up  Tower 
Maintenance 

Crank-up  towers,  like  any 
mechanical  devices,  re- 
quire occasional  mainte- 
nance for  reliable  and  long- 
term  operation.  Basically, 
this   maintenance   consists 


of  oiling  tower  sections  at 
points  of  friction,  oiling  the 
pulleyts),  cable,  and  winch 
bearings,  plus  oiling  the 
safety  clampCs)  and  tighten- 
ing springs  as  necessary. 
Regular  20-  or  30-weight 
auto  oil  is  perfect  for  this 
application.  A  few  drops 
placed  at  the  top  of  each 
section's  corners  will  slowly 
run  down  the  section's 
length  and  spread  into  its 
runners.  This  procedure 
may  also  be  applied  to  the 
pulley  cable.  Finally,  guy 
wires  can  be  rechecked  and 
their  turnbuckles  adjusted 
as  necessary  to  maintain  ex- 
act plumb. 

Conclusion 

Assuming  that  safety  and 
maintenance  rules  are  dili- 
gently respected,  the  crank- 
up  tower  should  prove  a 
cherished  accessory  for  any 
amateur.  Limited  height, 
two-section  crank-ups  are 
extremely  useful  for  anten- 
na experimenters  or  ama- 
teurs faced  with  structure 
limitations.  The  beauty  of 
variable-height,  accessible 
support  is  hard  to  beat,  but 
don't  overlook  safety  pre- 
cautions. Antenna  acci- 
dents are  the  leading  cause 
of  injuries  to  today's  radio 
amateurs.  ■ 


Super  Stick 

+  9  db  5/8  wave  +  3  db  1  /4  wave 

THE  WORD  IS  OUT 


The  word  is  out-Ttie  SSI  I  5/8  wave 
ant.  Exhibits  9DB  gam  over  3  RD2S 
tuned  Rubber  Duck  and  3DB  when 
collapsed  to  a  1/4  wava  In  fact,  the  SSM 
Is  the  only  5/8  wave  HT  ant.  That  will 
collapse  to  a  matched  1/4  wave...and 
Ihe  RD2S  Shorl  Duck  was  equal  to  or 
e)(ceeded  the  Effective  Radiated  Power 
of  ah  standard  2  meter  ducks  tested 

The  tuned  loading  coil/spring  is  sol- 
dered to  machined  erid  caps  not  swedged 
There  are  no  ticKy  tacked  capacitors  or 
leads  m  a  SSII's  loading  coil  to  break 
The  telescopic  section  may  be  repiaced 
for  only  S5.00-  There  are  no  short  cuts 
in  designing  and  building  HT  ant's  to 
achieve  maximunn  power  transfer  and 
ERP. 


The  garn  of  the  SSI!  is  specified  in  DB  at  a 
1/4  wave  and  5/8  waveovera  RD2S  Rub- 
ber Duck.  These  gain  figures  have  t^een 
obtained  from  extensive  field  strength 
readings.  They  are  not  represented  as 
gain  over  a  dipoie  or  1/4  wave 
ground  plane.  Now  you  know  why 
the  word  ts  out...The  Super  Stick tl         y 
and  RD2S  Short  Duck.  / 

Gives  your  HT  maximum  |^ 

Effective  Radiated  Power  /W 

for  those  long  hauls.  •  T 

Order  today  and  take  |^ 

advantage  of  the  IC  A% 

Rubber  Duck  Sale.  •^ 

(Please  specify  the       /%^     ■* 
type  of  con-  ^^^ 

nectof  and  or  %n 

HT  when  ^^^ 

ordering). 


Range — up  to  300  ft. 
FM  Audio 
XTAL  Controlled 
Simple  Hook-up 
Reliable  years  of  service 


J 


hUU 


SHORT  DUCK 


Stop:  The  steering  wheel  mike  cord 
tangle.  Slop;  Running  back  and  forth  to 
answer  a  cati  on  your  radio.  Stop:  The 
inconvenience  of  being  tied  to  your 
radio  during  long  OSO's.  The  Remole-O- 
Mike  may  be  connected  to  any  H  F.  VHP 
or  UHF  ham  transceiver,  Just  connect 
the  Remote-0-Mike  receiver  to  the  mike 
input  jack  and  each  time  you  press  ihe 
PIT  button  on  your  cordless  mike  your 
ham  rig  will  function  as  your  normal 
mike.  The  Remote-OMike  receiver  will 
provide  both  the  PTT  and  audio  loyour 
ham  rig. 

Use  in  and  around  the  house,  auto. 
boat  etcetera.  Just  like  a  repeater  with 
a  range  of  up  to  300  ft.  Each  Remote- 
O-M'ke  includes  a  XTAL  controlJed  wire- 
less FM  mike  and  FM  receiver.  How  do 
you  spell  mike  cord  tangle  relief  (Remote- 
0-Mike)  Order  today  for  your  mike  cord 
relief, 

WORKS  ON  ANY  RADIO— MOBIL  OR  BASE 
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Robert  Wtkon  KL7ISA 
S803  tpiwicb  Road 
BGthesda  MD  20814 


The  Incredible  Antenna  Mark  2 

a  complete  HF  allbander  in  a  very  small  space 


Seven  years  ago  I  wrote 
an  article  titled  "The  In- 
credible 18-Inch  Allband 
Antenna"  (73  Magazine, 
March,  1975}.  Since  that 
time  there  have  been  many 
variations  built.  The  origj' 
nal  antenna  had  some  se- 
vere intermodulation  prob- 


lems which  made  extra  sig- 
nals appear  just  where  you 
did  not  want  them.  My  proj- 
ect was  satisfactory  for  lo- 
cations far  from  other  radio 
stations,  but  not  good  for 
cities.  The  incredible  An- 
tenna Mark  2  solves  these 
problems. 

Photos  by  Carroll  Ha  ugh 


The  antenna  is  remark- 
able because  it  covers  the 
entire  shortwave  band  from 
the  AM  broadcast  band  up 
through  the  1 0-meter  band 
and  IS  compact  enough  to 
sit  on  top  of  any  receiver 

This  antenna  functions 
very    differently    from    or- 
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dinary  antennas.  Imagine 
for  a  moment  that  any  two 

conductors  in  the  universe 
form  the  plates  of  a 
capacitor.  If  they  are  an 
inch  apart  they  form  a  ca- 
pacitor, and  if  they  are 
1,000  miles  apart  they  still 
form  a  capacitor.  Naturally, 
the  impedance  of  a  capaci- 
tor with  a  1,000-mile  spac- 
ing IS  going  to  be  very,  very 
high.  So  what  we  want  to  do 
is  build  a  very,  very  high 
input-impedance,  active- 
circuit  transformer  to  con- 
vert down  to  normal  trans- 
mission-fine impedances-  If 
a  little  amplification  is 
done  at  the  same  time,  so 
much  the  better. 

The  amplification  of  the 
improved  antenna  system 
shown  in  Fig  1  is  done  by 
common  rf  field-effect  tran- 
sistors. Using  FETs  made  a 
great  improvement  in  the 
spurious  signals  Note  the 
terminals  marked  A,  B,  and 
C.  These  are  for  insertion  of 
filters  to  remove  local 
broadcast  stations.  Try 
jumpering  A  and  B  together 
first  If  interference  shows 
up,  then  add  the  appropri- 
ate filter  from  Fig.  2. 

As  for  building  the  Mark 
2,  I  used  all  common  disc- 
ceramic or  mylafT'^  capaci- 


Photo  A. 


tors,  carbon-film  resistors, 
and  FETs  purchased  from 
the  local  Radio  Shack  store. 
(I  recommend  2 N 5951  FETs 
if  vou  can  get  them,  but 
2N3ai9s  do  work)  All  of 
thrs  is  mounted  on  per- 
forated phenolic  board. 
Leads  should  be  kept  short 
as  is  conventional  in  rf  prac- 
tice, and  I  used  a  number  18 
AWC  wire  to  form  the 
ground  bus.  Make  sure  that 


is  as  little  capacity 
between  the  antenna  rod 
and  ground  as  possible. 
Don't  use  coax  between  the 
board  and  the  rod,  use  an 
old-style  ceramic  feed- 
through  insulator  for  the 
rod  or  at  least  a  large 
plastic  support  to  keep  the 
ground  capacity  low.  I 
found  that  a  replacement- 
type  antenna  designed  for  a 
transistor   radio  was   ideal 


Parts  List 


■1  megohm,  V*  W 
22k  Ohm,  'A  W 
Ik  Ohm,  V*  W 
470  Ohm,  V*  W 


1- 
2^ 

4- 
4- 

1— 47  pF  ceramic 

1—470  pF  ceramic 
4— .006  ^F  ceramrc 
2— ,22  ^F  (272-1070) 

5— 2N5951  (preferred),  or  2N3819  (276-2035) 
4— 1N9 14  (275-1620) 

1— Switch,  SPST  (275-324) 

1  —9  V  battery  or  power  supply 

1  — Battery  holder  (270-326) 

1—Perf board  (276-158) 

1 —Battery  snaps  (270-325) 

1— Box,  plastic  (270-218) 

1— Antenna  replacemsnt  (15-232) 

(Radio  Shack  numbers  given,) 


Photo  B. 


because  it  allowed  me  to 
adjust  antenna  fength  to 
reduce  local  interference. 

If  you  are  wondering 
about  adding  a  power  sup- 
ply, watch  out  for  electro- 
statically-induced hum.  The 
voltage  can  be  anywhere 
between  9  and  1 4  volts,  but 
it  is  necessary  to  bypass  the 
ac  line  to  the  antenna 
ground  or,  even  better,  use 
a  wall-mount,  calculator- 
style  power  supply.  Internal 
power  supplies  will  require 
that  you  shield  the  trans- 
former and  power  line  If 
this  is  not  done,  then  you 
will  haveCW  signals  modu- 
lated by  ac  hum.  The  easi- 
est power  supply  is  a  good 
9-volt  battery. 

Last  time  I  wrote  about 
the  antenna,  some  low-fre- 
quency SWLs  wanted  to 
know  if  this  would  work  all 
the  way  down  to  10  kHz, 


The  answer  is  yes,  but  only 
if  the  .002-uF  capacitors  are 
changed  to  1  uF.  Naturally, 
it  becomes  much  more 
prone  to  power-line  noise 
when  you  do  this,  and  I 
don't  recommend  it  unless 
you  need  the  additional 
coverage.  Using  a  very  nar- 
row-band receiver,  I  have 
been  able  to  receive  a  Ft, 
Collins,  Colorado,  audio 
frequency  station,  but  it 
was  only  marginal  on  an 
8-foot  rod. 

I  figure  this  project  will 
cost  $25  and  two  evenings, 
one  to  get  the  parts  and  an- 
other  to  build  the  antenna, 
ft  will  open  the  lower  fre- 
quency ham  bands  and  the 
international  shortwave 
bands  to  everyone  with  a  re- 
ceiver, Tm  already  working 
on  the  next  version  for  use 
in  my  car  with  an  integral 
noise  blanker.  ■ 


If  you  really  want  to  figure  oul  how  much  capacitance  there 
is  tielween  two  identical  rod  antennas,  then  solve  the  follow- 
ing simpJistlc  equation  for  a  10-cm  spacing,  and  then  for  a 
100'km  spacing.  FortheacademlcaHy  Inclined,  the  results  are 
worth  the  effort.  With  L  ^  fength  of  wires  in  meters,  D  =  spac- 
ing In  meters,  r  =  wire  radius  m  meters,  and  C  =  capacity  (n  pR 
then 


C=17.77tL  }  Cosh- 

Where:  Cosh  -  ^x  =  1  n  [x  +  (x*  - 1  Y^l 


i^^] }  - 


1 
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David  C-  Swaim  WA4NAC 
PO  Son  720126 
Atlanta  CA  30358 


The  Amazing  Beam  Header 

point  it  with  your  Pet 


Many  of  us  have  beam 
antennas  we  use  for 
working  DX  stations.  As  you 
probably  are  aware,  the  ro- 
ta table-beam  antenna  is  of 
little  advantage  unless  you 
know  where  to  point  it  to 
work  a  given  station  or 
country.  There  are  maps 
available  which  can  be 
used  for  ballpark  estimates 
of  the  headings,  but  I  find 
that  these  usually  are  cen- 
tered somewhere  else  be- 
sides where  I  am. 

I  have  one  of  these  maps, 
but  I  find  that  to  use  it  I  first 
must  determine  what  coun- 
try the  station  is  in  and  then 
locate  the  country  on  the 
map,  The  problem  h  that 
while  I  usually  hear  the  DX 
station  call,  sometimes  I 
never  hear  what  country  he 
is  in;  by  the  time  I  find  the 
prefix  in  a  country  list  and 
locate  the  country  on  the 
map,  either  the  band  folds 
or  the  station  moves  on.  If 
you  operate  a  fast-paced 
contest,  you  do  not  have 
the  luxury  of  taking  more 
than  a  second  or  two  to 
point  the  beam 

I I  was  during  one  of  those 
contest  weekends  that  I 
looked  over  at  my  Commo- 
dore Pet  microcomputer 
and  asked  myself,  ''What 
if  ?"  What  if  I  loaded  a 
cross-reference  list  of  call 
prefixes  and  countries  into 
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the  computer  so  it  could 
look  up  any  call  prefix  and 
tell  me  what  country  it  is  in? 
What  if  I  also  loaded  the  lat- 
itude and  longitude  of  the 
country  into  the  computer? 
Then  I  could  just  type  in  the 
call  prefix  and  have  the  mi- 
crocomputer calculate  the 
proper  beam  heading. 

From  that  point  on.  the 
contest  was  a  total  loss.  1 
spent  the  rest  of  the  week- 
end [actually  the  next  two 
weeks  of  my  spare  time)  on 
the  microcomputer,  work- 
ing on  a  beam-heading  pro- 
gram. 

The  idea  of  writing  a 
beam-heading  program  had 
crossed  my  mind  a  time  or 
two  before,  and  already  I 
had  definite  ideas  of  what  I 
wanted.  Naturally,  I  wanted 
to  be  able  to  input  a  call  pre- 
fix  and   get   back   a   beam 


heading  to  thnt  call  area.  As 
an  extra,  it  would  be  nice  for 
the  computer  also  to  tell  me 
w^hat  country  I  am  working. 
Some  call  areas  are  rather 
large,  and  the  beam  heading 
for  one  city  may  be  signifi- 
cantly different  from  that 
for  another  city  in  the  same 
area.  So  it  would  be  nice  if 
the  computer  also  would 
give  me  several  cities  within 
a  given  large  country  or  call 
area  (such  as  Canada  or 
Mexico). 

I  work  mostly  SSB,  and 
many  of  the  phone  stations 
in  the  US  and  Canada  will 
give  their  city  and  state 
when  they  call  CQ,  so  it 
wQukl  be  nice  to  have  a 
look-up  by  city  and  state  or 
province.  Since  1  have  a 
printer  connected  to  my 
computer,  I  wanted  to  be 
able  to  dump  a  list  of  all  lo- 
cations   with    headings    to 


CHOOse  m\  option 

e.  FIND  le^lMCS  TO  QIVEH  CmJL  FftEFIX 

1.  Flt€i  Kmtlit^  TO  Qly^i  CITV 

2.  FIND  KIWINIH  TO  GIVEN  COUKTfiV 

3.  PRIMT  BEARING3  TO  HflJOR  U.  S-  CITIES 

4-       PRINT    EERRIWGS    TO   HHJOR   CAHflEIHN   ClTtES 
5,      PRINT   EeflRlNGS   TO  NUOP  FOREIDfl  CITIES 
e.      P^lHT  ££fiifHD&  FO  ALL  mJOf>.  C  J  TIES 

Fig.  7.  This  is  the  menu  of  options  available  in  the  beam- 
heading  program.  The  options  which  say  '^find'^  will  print  on 
the  video  screen.  The  options  that  say  'Sprint"  direct  their 
output  to  the  printer. 


each.  If  I  had  an  option  to 
change  my  location  [the  lo- 
cation the  beam  headings 
would  be  calculated  from),  I 
could  run  lists  for  friends  in 
other  cities. 

The  program  listed  with 
this  article  is  what  I  ended 
up  with.  It  begins  by  reading 
the  data  on  each  city.  This 
data  is  illustrated  beginning 
on  line  5000  and  includes 
the  call  prefix,  city  (and 
state  or  province  for  the  US 
and  Canada!  country,  and 
latitude  and  longitude  As 
you  add  or  delete  cities  in 
the  data,  be  sure  to  put  the 
correct  number  of  cities  on 
line  110.  The  variable  N  is 
used  throughout  the  pro- 
gram in  loops  to  save  having 
to  change  every  loop  each 
time  you  add  or  delete  a 
city  A  16K  Pet  will  hold 
data  for  about  150  cities. 
You  can  get  latitude  and 
longitude  data  from  an  al- 
manac or  a  good  atlas. 

Once  the  cities  are  all 
loaded,  the  program  must 
obtain  your  latitude  and  lon- 
gitude It  does  this  by  asking 
for  your  city  and  state  and 
looking  it  up  in  the  data.  (In- 
put your  city  followed  by 
the  two-letter  abbreviation 
for  the  state;  do  not  put  a 
comma  between  the  city 
and  state.)  If  it  cannot  find 
your  city  and  state,  it  wi 


ask  you  if  you  want  to  try 

another  city  If  you  answer 
no,  it  will  then  ask  for  you  to 
direct-input  your  latitude 
and  longitude.  From  here  on 
but  the  program  is  menu- 
driven.  The  menu  is  listed  in 
Fig-  1.  There  are  seven  op- 
tions in  the  menu,  including 
four  print  options  and  three 
screen  options.  For  each  op- 
tion, the  program  searches 
the  data  based  on  the  given 
key  (prefix,  city,  country) 
and  prints  or  displays  what  it 
finds.  A  sample  of  what  you 
get  on  the  screen  from  op- 
tion 2  is  shown  in  Fig  2 


If  you  answer  yes  when 
the  program  asks  if  you 
want  the  data  sorted  by  call 

prefix  (a  good  idea  if  you  are 
going  to  use  the  printing  op- 
tions), be  prepared  for  a  lit- 
tie  wait  if  you  have  very 
many  locations  to  sort  I  do 
not  pretend  to  be  an  expert 
in  sorting,  and  I  did  not  write 
this  sort  in  machine  lan- 
guage— which  would   have 

been  faster  but  more  diffi- 
cult to  adapt  to  different 
computers.  At  any  rate,  it 
will  take  a  few  minutes  to 
sort  if  you  have  a  hundred  or 
more  locations  in  the  data. 


What  the  program  must 
do  is  find  the  initial  heading 
for  a  great-circle  route  be- 
tween your  QTH  and  each 
city  in  the  data.  The  equa- 
tions in  The  ARRL  Antenna 
Booh  turned  out  to  be  of  lit- 
tle use  for  me  in  this  pro- 
gram. The  problem  I  had 
With  the  ARRL  equations 
was  that  I  needed  to  take 
the  arc  cosine  of  the  angle. 
My  microcomputer's  BASIC 
has  only  the  arc  tangent.  For 
the  solution  to  this  problem, 
I  went  to  my  trusty  math 
handbook  and  found  a  set 
of  equations  called  Napier's 


Analogies.  The  algorithm  I 
developed  from  this  is  on 
lines  1000  through  1320  of 
the  program.  It  was  thor- 
oughly tested  before  I  put  it 
into  this  program  and  it 
works  for  any  two  points  on 
the  globe. 

For  those  of  you  who  may 
want  to  put  this  program  on 
a  microcomputer  other  than 
a  Commodore,  let  me  men- 
tion some  small  details. 
First,  the  CHRt(l)  in  the 
heading  print  subroutine 
(lines  4000-4140)  tells  the 
printer  to  enhance  the  print 
on  that  line.  (A  sample  page 


Program  listing. 


BERRINOS  FOR  C«-L  PREFIX  ".PFf  J  "MB" 


ir    i:t<1  ««««i^*]|i##«|r##i|itfi*]pif«««gi 

lu  i^n  *  BERM  HEHJ3IMG  PROGftRM   # 

30  REM  *  BV   mVlV  C   SUftlM    I  I      * 

46  REM  *  SUOUST   19BI  • 

138  pniHT^:mmmm  Lmnim" 

rsB  ipwr^si   mm  it  sorj^  iv  chj.  pR£Fi»c*.mt 

i6&  IF   LEFTiCflMf,J>"''V'    TICN  OOSUi  8000 

170  mRIT*:iII*VT  NRI^  OF   VCiP  CITV  WD  ST«ft   'iCV* 

lae  GcsuB  reoe 
19&  IF  F>e  Tt€w  asa 

2&&  PS1NT"*^0UR  CITV  WfiS  WOT  FOUHU   IN  MV  L|$T.    MftNT   TO   TRV  flNOTJCR  CITV 

£ie  INPUT  "fair -wi 

526   IF   LEFTt^flNt.  t?i="V^"    TH£N    t?^ 

ise   t}-iP\JJ"tLflTir\JtiE  Cr  VWk  location   <S0UTH    !S  NEGftTIVEV^Vl 

^40   INPUT  "tt-GNG  I  TUBE  OF  VOUR  LOCflTIOW   <£ftST    IS  HEOHTIVE)**-^! 

£5&  COSUf  2S0e  REM  PRIMT  J1ENU 

26&  IF  LEFT*iWf.i:i=-    -   T>CH   iTfl 

sm  IF  u=m  t*€H  340 
2^  IF  H=t  itm^  sad 
3ad  IF  u=^  n€H  €^ 

^It  IF  iK»  m  li>6  T>CN  2se 

3se  Gosue  306* 

^»  GOTO  23i 

340  RGI  LIST  tH  SCftfEH  »V  PfiiFJX 

390  PKIHT-«NTEfi   CHLL  PREFIX  ** 

3<£e  iNPuyiwi^^PF* 

t?B    IF  LEFT»<Fff-U-"    *    ThCM  2W 

3S0  PRINT  "llWil 

ase  cp=e 

400  FOR   1=1    TO  N 

410  IF  PF*OP»(n   THEN  468 

420  CP^l 

43$  V2^=tfla>   I^**.0<1> 

440  QOSUS    t&m 

470  IF  cp=i  T>cM  ym 

4S0  PKlHT^umMS.   TO  LOCmi  PREFIX  ";PF# 

490  fXfW  340 

900  AER  LIST   ON  SCREEN  FOR  #tV€N  CitV 

510  PRINT'ICMTEB  CITV  NRME    fIF   U.S.    CITV  GIVE  ^-LFTTER  ST«TE  HBI^V,  > 

929  iMtiT-Hpr  np« 

930  IF    LEFT$<fW^t.  I  )=■    "    TFtN   ?50 
940  rm  I-l  TO  H 
359   IF   1=K  THEN  370 
5(S«  IF  »1*n?»MP*  THEN  608 
370  NEXT    I 

330  PRlHT'^-^MKi  CQUJLD  MOT  FIND      '  ilW* 
9^  GOTO  500 
^00  V2=Lflc  I  >   Hf-LOC  I  >  GOSUB   1 000 

ei0  pRiMT-:30ii  iEfVfiNS  TO  r,flp*.^  *.c^u>i'  IS    ■;« 

620 
630 

690 

660 

^ae 

690 
700 
7i0 

7?e 

730 
740 

r^ 

7l?€|i 
776 
766 
790 


SOTO  500 

REM  KIWIHDS   TO  R  GIVOf  COLNTT?V 

PI?IMT"1CIITEA  COUNTRV  *, 

iwtrr-i^.CTi 

IF  LEFT*CCTJ,|>**   •   T>e*  230 

PRlHT-30il  MflRINGS  TO     ",CT«i"l 

CT^ 

FOR   I=J    TO  H 
IF   CT»OC*<l)   THEN  750 
CT=1 

V2-LRa?    N2-L0(I> 
GOSUB    10013 

PRINT  P*<nj''   ";ll*a>;"      ■'JC*CI>;TRB(30);fl 
NEXT  I 

IF  CT=l    THEN   530 

PRlHT~UNFl8tE    TO  LOCBTE  CtX^^TRV      ".CT* 
GOTO  6^ 
END 
REM  KjmiHG  RCIITIIE 

RI>=  <  90- V2  <  •  *  / 1 00 

t-C>C-Hl>»*/lS0 

IF   B<0   THEN  C»;=l    E»-f 

IF  B>»    THEN  CIC=0  t^2*ir-B 

IF  t^if   OR  B»0  THEN   1246 

X-^TN^SIN<Cfl-B)r^V(SIN<Cfl+BV2>»TflNCC0/J)» 

V=RiTN  I  COS  <  ( fl-F  >/'2>/  C  COS  <  <  ft+B  J  /2  >  •  TflN<  CU/2  )  )  > 
U1&  fiT^RES(>;+V> 
H20   Q-I 

if  flT<AIt  flWO  CK=I    THEM  Q*2 

IF  ftT<jftD  flH|>  CK:-0  THEN  0«3 

IF  flT>FlD  AND  CK-^  Tt^H  QM 


i0ie 

1^0 

I0?0 
1040 

i 


I0?0 

1080 

1090 

iiee 


J130 
1149 
1130 


J1$0 
1290 

1219 

i22e 

1230 
1240 


1 J 60  X-FlTt*< SWi  1  flU-C I^^ ^'2 >/Cf  1 N ( i m>*a^>^ >*TIW (M/2 >  J  J 
1170  V«^TK:C0S:<Hll-CIJ>.*2>/fCOS<i!fl»*CD»2)*TANCB/2>>> 
11©0  ft^lNT<iS&»(JC+V>/t+,3> 

(F  CK^^   THEM  fl^3&&-fl 
IF   f^^e   THEN  fl*^36e+fl 
IF  Q>1    RHD  PC90   THEN  fl-ft*ia0 
IF  0C4   RNl*  f027B  THEN  Fr=fl-ie0 
PETURM 

IF  Is*  THEN    1290 
1290  BB=flIJ+Cn 

1^0  \F  bd:  c  then  A^'ise  return 

1270  i%-0 
1200  ft£WBH 

1300  IF  flDO  T>€H  f»*0  RCnjfgil 

1310  A-t88 

1320  RETIME 

200©  REH  HENU  POUTItC 

20J0  PRINT-:r 

O400SE  m  OPT  low** 

0,      FIKD   »EFtf?lHOS   TO   GIVEN  CFtLL   PREFIX" 

FIND   BEftPlHO   TO  GIVEN  CITV*' 

FIHD  |!£j^RlNOS   10  GIVFN  COUNTRV 
PRINT  3tm\mS   TO  HRJOP   J»    5-    CITIES'* 
PPINT   Benzines  TO  MR  TOP   Cf5|Hftr'IRN  CITIES" 
P'PINT    ^flPIMOS    TD  tIRJOK    ffjf^ElQU   CITIES" 

PRINT  EEFKINGS   TO  ALL  MBJIW  CI  TIES'* 


1. 

4. 
6. 


TFCN  U-Vl^<E.£FT«CU*,t>l 


2020  H?IHT« 

2030  PRINT-MBaJBW 
2(J4e  PRINT"* 
2390  PRINT "M 
2140  PRINT" M 
2150  PRINT"! 
21^0  PF:1NT"« 

2100  PRlNT-1 

2490  miHT 

2300   I^rtfT* 

2310   IF  LEFTi<Wt.UO* 

3B00  R01  PRINT  ROyTfiCS  O^tlfM  FROM  ICSE 

Mit  PRlNT"3«i  SET    PRINTE??    TO   tDP   OF   P«GE,    HIT  fmTVRH  WCN  REWTV 

3820  Orr   Z*   IF  Z*--"  TNEH  3030 

3030  OPEN  4.4 

3040  L»0  >Cf=l  m^SUB  4000 

FOR   t'^l   TO  N 

IF   1=K   T>€N  31 6& 

IF  L=63   THEN  OCSUB  4800 

IF   W=6   THEN   3 J  20 

IF  U=5  flNU  <C*<n»"USft'  OR  CfCn^'CFWRDfl":*   THEN  3160 

IF  U-3  flHD  CtfUO-USn*   THEN   3160 

IF  w=4  mm  c»<no'^cflNftDH"  then  3i&e 

V2^LflCI>  H2-l,0(I>  ESOSUB   1000 

3130  PRlNTt4.P»<n.SPC<:U-L£HCP»*I>)>.lt*<lJ,SPC<29H_£HC«*el>>i,C»Cl>; 

3 1 4ft  PR  I  MT»4,  gN:<  1  ©-LEHtC^C  D  ?  >  *  fl 

3130  L-L+1 

3160  «XT  J 

31 7«  PRJIfT#4  CLOSE  4 

3100  RrrupiH 

4000  fSft   PHGE  HEADING   SUBROUTINE 
4die    If   L06jt  TlCH  4038 
4020  PRlNTt4   PRIHTi4  PRINTM 

4030  PRlNTi4,CHR*a>-SPC<nj,-BEHM  HEflDlWGS  FftOl"    tHRf  U29>  ;SPCt  J3>*  "PftCE'.XX 
4040  PRlNTt4,CHRtcn.CHK*<U,SPCe(2fi--LEN<CV«i>/2)4Cyt 
"*"~    IF  J4=G  THEN  L-6  GOTO  4103 

IF  M=5   THEN  PRrNTt4.  CHRf  f  J  >.SPCt  1 1  )^  "TO  FORE^rGN  CITIES" 

THEN  PRlNTi4.CHR«<n!SPCillJ."T0  CflNflDIfliN  CITIES** 

THEN  FRJNT«4.CHR*(J>;SPiCC12>.«T0  U.  S.  CITIES*  ' 


3060 
3070 
30aa 

30sa 

3100 

3118 
3120 


4050 
4063 
4070 
4080 
•1090 
4100 
4Ue 


'iEm  ^caoiMi* 


"020 

7031! 

?B4e 


IF  i4=A 

IF  N=3 

L-7 

PRJNT#4  PRIMTM 

PR|NT#4 ^  "PftEFlX- ;SPC<  10^ .  *CITV* .  SPC<20i . -COUHTHV'. SPC(0> 
4120  PRINTt4 

4140  RETlfM 

568e    fiftTfl   B.^iLEJC   TX.USH.  32.5,^9,0,0.  AKRON  CW,USft.4(  ,01 .3 

Se2  mm  2.fiLBWV  MS(',LlSa,42.5.  73,75.3.flJUOJERflUe  HM.LfSrt.  33,  106,5 

9004  BftTfl  Dh,KSL|N.EflST  CEflP«NV,92,5,-I3,4 -&.91RMlHGHR«-e«LflH0.52,4.  1  ,* 

sees  WiTft  J*; .  BOGOlfl .  COtUnSI H .  4 ,  3 ,  74 .  2^ ,  VU2  -  BOrtgftV ,  1 N3)  I  fi .  1 9 ,  -  72,  e 

»00  MTfi  F,BORIieflUi<*FRt*CE   44,8.  ,5.W..BRErtEK,*CST   GERWMV.  53.  1 , -8.05 

»10  BflTft  VK4, K?ISB8NE.HUSTRFILIA. -27.5.-153.  l.G-BRIST0L.EHCLflN0i5i.S.2.  35 

7000  flEM  ROUTINE    TO  LOOK  UP  VOLW  CJT'f'  LOCflTIOH 

FOR  Ki=l    TO  N 

IF   CVt»R*CK>   THEN   710a 

fCXT   K 
7090  F^0  K^e  RETURN 
7100  F*l   Vl=Lft(>  )   HI -LOCK? 
7i  10  l^rtJRK 

9000  REM  fl  ^rr  >v  caj_  prefix 

mt9  PRlifT-aiMi  siJRTiNo.  pleiise  mirr 

0060  FW  1=1    TO  H  Sa>"«9CtLEFT»?P*U>.l>ii  18000    IF  UENCP*tJ>><2   TJ€JJ  8030 

0030  S<l>^<t>*mCinim<P*<l>.Z.li>*l9e   if  L£»<P9U>>C3  TFCN  0090 

0040  S<I>«Stn+flsC<rtl|ti(P*<I>,3*l» 

8050  NEXT  I 

8060  RETt  SELECT  rOH  SORT   IN  S 

0800  Ml   PI?JNT-    -. 

8090  FfJS    1=£  TO  N   IF   Si  n>=StK>    7>CM  ^=1 

0100  h£^T    I 

8118   IF  K-rt  THEN  Si  50 

0129  S(a>-s<:M>  Pi t0i-p*<n>  M*5:0>*nf  <n? 
S130  s<:ji>^£i;Kj  Pi((i>»P*CK>-M*(Mj=^Mit;K:' 
8140  S(K>^i:e>   P»CK>»P«Ce>   |1*CK5»iM*r;a) 
8150  n^H~l    IF  rt>l    Tt^N  0000 
0160  ET**TIf 
eiTi  fiETLRW 


CtC0)=C*tMJ 

Cf  Crt^^*<»t> 
C*CK)«C«(0) 


Li=l<0>=Lft{n;   iOC0>-LO<l1) 

tfl(H5<R<Ki   L0m>=LO<K> 
LFI(K)=L/^C0>   LO(K5=^O(0) 
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of  the  output  li!;t  is  included 
here  which  shows  this  en- 
hanced printer)  The  second 
thing  is  the  trick  1  play  with 
the  input  for  the  options.  Be- 
fore each  input  statement, 
there  is  a  print  statement 
which  prints  what  appears 
to  be  blanks.  They  are  aclu- 
ally  shitted  blanks.  The  in- 
put statement  then  back- 
spaces over  the  shifted 
blanks.  This  means  that  if 
you  just  hit  the  return  key  in 
response  to  any  quest  ion, 
the  program  will  not  get  a 
null  entry  and  blow  up.  In- 
stead, it  will  get  the  shifted 
blanks.  It  then  checks  for 
shifted  blanks  and  recovers 
to  another  part  of  the  pro- 
gram. 

If  you  are  in  one  of  the 
options,  say  the  lookup-by^ 
cal!i>refix  option  and  give  a 
null  entry  (just  hit  return), 
the  program  will  branch 
back  to  the  menu.  If  you  just 
hit  return  in  the  menu,  the 
program  will  branch  back  to 
requesting  your  city  name 
This  allows  you  to  change 

CUSHCRAFT 

A3  3  Eiefn«nii  fribianiEi  Bean^ 

A4  4  Elerr^jnl  Trtt>a[iil  B@am 

A?43  r  &  10  MH7  Ad4  On  »or  A3 

A744  7  ft   tG  MHz  AeJcI  On  fgr  A4 

AV3  3  Biind  Vertical  \(i-20rn 

AV4  4  Bana  Veriicai  1D'40n^ 

AV5  5  Sand  \f&\\csi  ID^BOm 

R3  U2^  2e  MHi  Rmgo 

32' >  9  Boomef  19  Elemeni  7m 

21 4B  Jt    Boome'  14  Eiem&nr  2n\ 

A147-t1  2^rti  H  element  Antenna 

A 147-4  2M  4  E^efTier^t  Afiienna 

ARX  2B  134  °ti»4  MHZ  HiriQO  Banger  li 

A144  10T  ^45  MHi  10  Beme«^l 

A432'20T  432  Mh^  20  Etemeni 

A1^T  MB  TyAti\  Mo y fifing  eocm  A  Bracks 

FifM  line  AwmtBbW  Oft  SmtsCall^ 

ROHN 

20G  10  H.  StacMing  Section 

23G  10  It    Stacking  Seclipn 

45G  10  IB    Stacking  SecUon 

2SAG  2,3  or  4  Top  Section 

HDBX  48  4S  ft    Pree  Standing  To*ef 

H0XS6  56  U    Free  Standino  To*eT 

FKg54*  4S  fl    25G  Foldover  Te*ef 

TB3  Thrust  Bvaring 

&B2SG  Snoft  Basc  tm  Z5G 

8PH2SG  Hinfl«J  i«se  Plale 

AS2SG  Accessory  Snett 

HB25AG  14    House  Brackei 

BPC2S0  C«m#r«i  Base  Riate 

6AS2SQ  Sr>ori  top  seclioo  wracc   shelf 

M200  16  gauge.  10  ri.  2     qb  m^\ 

M200H  ^'6    w«tr    to  ft   2'   O  D   Masi 


BeflRIHQS  TO     fiUSTIWLJfl 

Vies  ftiKLmi»e   HJsmpLin 
VK4  wiswiHE   msswm.m 

WB  DRRUIN    Rusmntifl 
VK6  PERTH     flUSTRnLffi 

V1C2  svmcv    mjswpLifi 


2S£ 

26J 
295 

Z53 


PREFIX 


TO     I^ORTEIGH     CIXIES 


CITV 


B-iTER  CajHTfty  -» 


f /g,  2,  This  is  what  is  printed 
on  the  video  screen  if  you  re- 
quest optiof}  2  and  ask  for 
Australia  for  the  country. 
Note  that  in  each  ca^e  the 
call  prefix,  city,  country,  and 
beam  heading  are  printed- 


your  location  without  hav- 
ing to  exit  the  program  and 
start  over  in  reading  and 
sorting  all  the  data  again,  tt 
you  just  hit  return  when  you 
are  asked  for  your  city,  you 
will  exit  the  program. 

I  find  that  this  program 
can  help  me  get  contacts  1 
might  otherwise  miss  from 
not  having  my  antenna 
pointed  in  the  right  direc- 
tion. It  does  everything  ex- 
cept point  the  beam  for  me. 
Now,  let's  see,  if  I  can  wire 
the  computer  into  the  rota- 
tor controi  box       ■ 


5fl 

TJJiTOLJ 

5R8 

f  rTrHwHT  1  Vt 

524 

mtmn 

eue 

DnKFNi 

evs 

KINDSTDN 

7K 

HLOIERS 

eR 

OfQRQETOHK 

9MZ 

Bimnpcm 

905 

KlHSW^fi 

»V 

PEKIHO 

•V 

SHftHDHfll 

»v 

anM*mnm 

sv 

cfttroN 

m 

mmim 

CE 

^mrimo 

CE 

lOUiOlC 

CW 

UB&J^^tf. 

PlfWrw^rT 

a> 

Lft  Pft? 

CT1 

LIS90N 

ex 

MDMTCVIDeO 

m. 

hfiMJUiO 

DL 

BAEMEN 

nt 

mwiCH 

BL 

FRflNKFURT 

m 

KI«.IN 

m 

hfiHlLfl 

tf^ 

rtftDRIB 

ER 

BftRCELOWn 

EI 

DUBLIN 

EP 

TEHERflM 

F 

WftDEflUK 

F 

LVOHS 

F 

l«ieSETIIF^ 

F 

Pf«¥ES 

FV7 

CnVENNE 

0 

PLVtnmt 

0 

^€1CRSTLE^0N-TS«E 

0 

LlVEnPOGL 

G 

JFFBS 

4» 

LOHWH 

0 

StRntHGHm 

C 

rtVCHESTER 

Q 

WISTOL 

m 

BELFAST 

m 

EDINWROH 

on 

REDEEM 

on 

niRRnm 

m 

emwpE$T 

HB 

2*UR|CH 

HC 

DLJflVflOiriL 

Hk 

BOGOTA 

MP 

PftMftM^  CITV 

HS 

BMRKC*. 

MZ 

MECCR 

I 

NRPLES 

I 

K-OME 

cnttfTR^             Km  »ci 

LftV^ 

se 

hRDftk^iSCIW} 

63 

KEHVfl 

73 

SEHECaRL 

5a 

Jf¥«fCA 

154 

fiLGERin 

39 

GUVflNR 

132 

nflLftVSlFl 

34^ 

rftiRE 

sa 

CHtNFt 

■ijT't 

CHTMR 

33fi 

CHIHR 

2€4 

CNHJA 

341 

CHINA 

339 

CHILE 

im 

CHILE 

1£4 

CUBA 

170 

BOLIVIA 

1^6 

PORTUOflL 

£1 

tJRUGURV 

156 

ICST  G€KnRHV 

4a 

ICST  GEI^ffiNV 

41 

IfST  GERffWV 

43 

NEST  GERPVWV 

44 

EflST   GERWflW 

4a 

PH]LIPP1J«S 

329 

SPAIN 

m 

SPRIH 

55 

IRELflND- 

44 

IRRH 

35 

FRRKE 

52 

FRANCE 

m 

FHRNCE 

52 

FJ^MCE 

47 

FRENtlH  GCll^MA 

127 

E^MiLAHlP 

47 

ENOUMD 

4^ 

EHCLRND 

44 

ENGLmS 

43 

ENGUtQ 

45 

EHCLmD 

45 

E^ICLfVO) 

43 

EmtJ*m 

4£ 

tKRitmim  iP£Lfm 

)       47 

SCOTLflHD 

41 

SCOTUMD 

39- 

^COTLmD 

41 

HUNGflRV 

43 

SHIT2ERLRHD 

47 

ECURBW 

172 

COLUPIBIR 

1€^ 

PflMflHft 

168 

THfllLWD 

353 

SRLIBI    RPRBIR 

K 

jTflLV 

51 

TTflLV 

5i 

F/g.  3.  Samp/e  of  beam-heading  list. 


S224.&0 
Sfi1,20 

sai.2o 

S44.20 

|8h&0 

iefl.50 

$224,50 

S6d.l30 
l3T.5fl 

t2a.?s 

534.00 

$44,20 

t44J!0 

[    $237S 


The  Antenna  Bank 


I 


$33.00 
S39.50 
$a7  50 
152,50 

S3?0.00 . 

$340.00 

$725,00* 

S4aoo 

$!i.SO 
$59. 7S 
19  50 
S14.50 
£32  00 
S36O0 
SI 3  SO 
S36  0€ 


frstgtti  prepam  on  f^f^^ver  tovrers   PffCes 

JO'^o  higher  ¥fesi  of  ftocfiy  Mfs 


HUSTLER 
4BTV  40 10  Mif   Verttoal 
SfilV  aa  10  Mtt    Verttcai 
mo\mQ2  Hf  M&C»te  Mast 
HF  MoliiN  Reson*lo*5     S«d    400 W 
10  Of  15m  $9  00 

2Qfn  St  1,00 

40m  $13.00 

75  Of  80m  $14.00 

BM  1  Bumper  m\   with  SS   Strap 
£Sh/t-2  Commefcial  S-S   Ba\i 
SF.2  5/&  Wave.  ?  Meter  Anlt^na 
HQT  Husiioft  Ml.  with  Swivel  ball 
G6  144B  2M  CoNnear.  CjxeC  Siaiion  6dt> 
Q7'144  2M  Coiine«4r  fixed  Stalion    /dO 

FuJ/  lint  Avmt9i»t9  Oft  Si'0  CUf 


$79.00 
S  100.00 

sia.00 

SUPER  2KW 

$13.00 
SIB  00 
SIB, 00 
S29  00 
$1100 
$14.00 
S9.00 
$1400 
SGSOO 
$ti.00 


HY-GAIN 

TH3JRS  Jr    rrvurmertHrd   750W  PEP 
HQ-2S  Hy  Quad.  2  E^emenT 
TH5DXS  ThuodertfifO.  b  Eiement 
TH3MK3S  Thunderbird.  3  Efem^m 
TH2MK3S  Thundefbird,  2  eierriem 
TH70K  ThLirnlerbird.  7  Element 
aaZS  THfiDXX  Conversion  Kil  to  tH7DX 
105BAS  5  Elemenl   10m     Long  John 
ISSeAS  5  Element  iSm     Lqr^fl  John 
3D5BAS  5  Eiemeni  20m    LortQ  John 
HAVQ/weS  t&40m  Verlicill 
ISAVT/WBS  fOaOm  Veflicat 
V  2S  Cuiini^iir  Gam  Verlicaf  138174  MH/ 
9N-8e  f^etr.it  Balyn    1080  mert^s 
HOR  300  Dfriuie  Fkttof    DigiM  ll«4(loui 


$15€.00 
S2e2.D0 
$309.00 
$215.00 
$134.00 
$376.00 
$135.00 
$114.00 
$175.00 
$292.00 
$51.00 

sa7,so 

$37,50 

$1600 

$427.00 


MINIPRODUCTS 

HO  1  Mini^Ou^  &1&T5.20Tn  Anl^nn^  $129.95 

B^Z4  2  ElerfiBnl  HF  M pop  Beam  StGl&20m   S99  00 
RK  3  3rd  Eiemenl  Aa«J-on  rpr  B  24 

Impro^^S  ^a2t>n  $67.00 

C-4  (UTini  V«niEdi  6-l0i1&S0iii  $59  00 


VAN  GORDON  ON  SALE 
_AT^PECIAL  PfllCES_ 

i^^ORDERS  OHu/^ 

800-336-8473 

SfipppinQ  charges  not  included 
Prices  subject  to  change  without  notice 
Limiied  qyaniiUes 
No  CODs 

~  "(Tosfseg^ioo 

S460M  General  Green  Way 
Alessandria,  VA  22312 


^^   SUPER  HY-GAIN  PACKAGE    ^ 

MGS2SS  52   SeSf  Sup   Crank^Up 

TH70X  Thunderbird.  7  Elerrienl 

HM  IV  RoloV 

CO  A  (3)  Coax  Arm  5 

HG-10  Masi  Ma$t  10 

SALE  $1584.50     Fr««  Frttighl 

MG&0MT2   60  ft   sicte  sup.  Crank  up  to»er 

TH3MK^  3  El&meflt  Ttiundfrr&ird 
C0-4S  fiott>r 
COA  3  CoaM  Arms 
HG  5  Ma^t 

SALE  $t15fi.O0     Frt«  FiAighi 

NO  $UBSTtTUT}OHS  PLEASE 
Ptijtiy  Stran  Guy  Cabi«  m  slock 

ROTORS  &  CABLES 

CDE  HAM  IV  Rolor  1195,00 

CDE  T^x  Rotof  S244.00 

CDE  45     Rofor  $102.75 

AUI«nc«  HD  73  f^olof  $92.00 

Alliance  UlOO  Roior  $42.00 

RG^mi   F&aii*  Go«i  9^=-  Stiield  24«rtt 

R0^13  Coah   Mil    5f}ec  ZiClt 

Mini-^  Coai  95 "e  Shield  UcttI 

RoEor  Wirt  8  Cor>ducic^:  1i«rtl 

4  ConduciOf.  7  5«rit 
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THE  LEADER  IN 
COMMUNICATIONS 


MM 


IH^I  i,H 


ecDt:)  ^1 


ASTRO  150  $975.00 

MATCHING  POWER  SUPPLY  179.95 

MATCHING  ANTENNA  TUNER  189.95 

General  Requency  Range 

160  Meter  Band-1. 8-2.4  MHzt 
80  Meter  Band- 3.0-4.5  MHz 
40  Meter  Band -6.0-8.3  MHz 
20  Meter  Band- 13.8-16.0  MHz 
15  Meter  Band -20.8-23.0  MHz 
10  Meter  Band -28.0-30  0  MHztt 
ti  Model  150  only 
t  Model  151  only 


7201  N. 
MIAMI,  FLORIDA  33126 
-305-592-9685  •  1-305-763-817 

WE  ALSO  CARRY  MANY 
MARINE  &  AIRCRAFT  RADIO! 


HF/i 
PORTABLE 

RADIO  STATION 
100  WATT 
115/230V 

50/60  Hz  AC 

OR  12V  DC 

IS  AVAILABLE 


<>"; 


DIPLOMAT  150 


BATTERY  PACK  CHARGER 


BIRD  WATT  METERS  &  ACCESSORIES 
LARGEST  SELECTION  IN  THE  EAST 


G.S.C.  REGULATED 
Power  Supplies 


Model 
IV 

6-R 

10-R 
20- R 
35- R 


Lis) 

24.00 

71.00 

92.00 

116.00 

227.00 


Sale 
18.00 
55.00 
67.00 
87.00 
161.00 


U.S.  DISTRIBUTOR 

FOR  F9FT 
TONNA  ANTENNAS 

CALL  US 

Prices  Or  Specifications 

Are  Subject  To  Change 

Without  Notice 


L 


HAL  Communications  Corp       MIRAGE  AMPLIFIERS 


1/4    WAVE  MAG 

LIST  24.95 

N&G  PRICE  15.00 


<k«-^ 


ef-%ir  *.  ^^ 


/•*"-;' rrtwftw 


FREEDOM  PHONE 
BEARCAT  SCANNERS 


THE  DRAKE  LINE 


BIRD  43  152.00 

All  Bird  Prod,  in  Stock 


:i"i^^s<i 


ARE  SUGGESTED 


fohn  M,  fmnke  WA4WDL 
IJTO  Boltmg  Avenue 
Norfolk  VA  23503 


Try  the  GHz  Getter 

a  marvelous  microwave  antenna 

you  can  build 


I  have  always  been  inter- 
ested in  antenna  design, 

and  the  amateur  micro- 
wave bands  permit  experi- 
mentation with  scaled- 
down  antennas,  The  short 
wavelengths  permit  the 
testing  of  designs  without  a 
hundred-acre  antenna  farm. 
However,  a  lack  of  activity 
limits  the  testing  and  appli- 
cation of  the  antennas.  Re- 
cently, MDS  television  ser- 


vice was  added  to  this  area, 
providing  a  reliable,  con- 
stant-power microwave  sig- 
nal for  antenna  testing. 

The  transmitting  antenna 
is  located  several  miles 
away  — hence  it  approxi- 
mates a  far  field  source. 
(My  microwave-antenna 
range  is  a  second-story  win- 
dow )  The  frequency;  2,15 
CH^,  is  high  enough  to  keep 
the  antenna  size  down  to  a 


^^^^^^^^^^^^^^^^^^^Lj 

practical  level  yet  not  so 
high  as  to  make  construc- 
tion toleranc  t  b  beyond  am- 
ateur    capabilities.    Gain 

comparisons  are  made  by 
placing  an  attenuator  be- 
tween the  microwave  con- 
verter and  the  television  re- 
ceiver and  noting  how 
much  attenuation  must  be 
added  or  removed  to  mam 
tain  a  constant  signal  level. 

The  first  antenna  I  tried 
was  the  popular  coffee-can 
horn.  Since  then,  it  has  be- 
come my  standard  to  which 
all  other  antennas  are  com- 
pared Other  horn  and  helix 
antennas  have  been  con- 
structed and  tested,  but 
have  one  major  drawback: 


? 


2X 


QAK  Qlik 


k/2 


Photo  A,  Antenne  on  a  test  mount, 
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Fig.  1.  Short  backfire  antenna. 


their  long  length.  I  decided 
to  try  a  more  compact  pla- 
nor  antenna.  Collmears  and 
other  phased  arrays  were 
ruled  out  because  of  prob- 
tems  with  the  phasing  lines, 
trigging  through  my  file  on 
antennas.  I  ran  across  the 
short  backfire  and  con- 
structed the  antenna  shown 
in  Fig.  1  Several  feeds  were 
built  and  tested.  The  first 
used  a  microstrip  disk  and 
offered  no  better  gain  than 
the  coffee  can.  The  final 
feed  is  the  one  used  on  the 
original  design.l-2  it  con- 
sists of  a  slot-fed  dipole 
with  a  small  disk-shaped  re* 
flector  The  dimensions 
shown  are  in  terms  of  wave- 
length, making  frequency- 
scaling  to  12%,  2304,  or 
other  frequencies  easy. 

The   ground    plane    is 

made  from  a  300-mm 
(l-foDt)  -square  piece  of  sin- 
gle-sided PC  board.  Other 
materials,  including  screen 
wire,  could  have  been  used. 
Another  piece  of  single- 
sided  board  35  mm  by  864 
mm  {^y/'  by  34")  was 
formed  into  a  circle  and  the 
ends  butted  together.  A 
small  piece  of  board  is 
epoxied  so  that  it  overlaps 
the  joint  After  curing,  the 
ring  was  edge-soldered  to 
the  ground  plane,  forming 


TR^5  9  band  Transceiver  (Reg  $799^*)....-  NOW  699^'^ 
NB-5  Noise  blanker  [Reg  $90) HOW   8P* 


It  7A  m  I  Dm  transceiver  (Reg  516^  HOW  1489^ 


#  -:     - 


R-7A  0  30  MHz  receiver  (Re«,  |i649)..„  HOW  1449^ 


TR-5/m'7A/R'7A  Aci^sofi&: 
PS-7  2Sk  power  supply  (Reg  $299)  ,-.*... 
PS- 75  15A  power  supply  (Reg  $199|  .....= 

MS-7  Speaker „„,„„„„, 

RV-7  Remote  VFO  (Reg  $19S1  ..„. „. 

fiV-75  Syn.  remote  VFO  [Reg  1299^^)...... 

MMK-7  Mobile  moynting  k(t  |Reg.  S79) .... 

FA-7  CoDlmg  fan  (or  TR-5/IR-7A/PS'7 

AUK-?  Range  pfDgram  board....... 

RRIil'7  tonge  receive  module.... 

RTIi-7  Range  transceive  module ,„ 

WAftC-7  WARCbarwf  kit  (3- RTWs) „..,.. 

SL'3CK)  300  Hi  CW  filter  (Reg  |59«J, 

SL-500  500  Hi  CW  filter  (Reg  |59^^K— > 
SL-1000  I  Khz  Rirr  fitter  (Reg  $59^^) 
SI- 1800  IS  KH?  SSe/RTTY flit  (Reg.  $59^ 
SL-4000  4  kHz  AM  fifter  (Reg,  $59^^) 
SL-6000  6  KHz  AM  filter  (Reg  $59^^) 
7073  Hand  microphone  w/plug....... 

7077  Desk  microphone  w/plug  (Reg.  $49) 
liS~7  Hedoset...... ....... «>»*««««^«... — ^^. 

1544  R.7A/ RV'75  Adaptor  kit 

1548  R'7A/TR'7A  caWe  mterface  kit 


■v***** 


HOW  2695^ 
HOW  179^5 

49»° 

NOW  IW- 
NOW  26935 
NOW   71^^ 

7000 

24** 

.  HOW  54^ 

.  HOW  54'^ 

HOW  54'^ 

^)HOW  54*^ 

NOW  54*^ 

NOW  54" 

******  •■•    i-^ 

.  NOW  45" 


1^7  2kw  imear  i*/tybes  (Reg  I14D0) HOW  1149^" 

1-75  L2k*  linear  w/twbe  (Reg  SS54^^)..  HOW   729*^ 


MH27O0  ]kw  m  tuner  [Reg  S349), 

MN  75  200w.  ant  tyner  (Reg  $259} .. 

fl-1000  4:1  balun 

AK'75  Multiband  antenna...,, 
AA-75  Antenna  msuiator  kit 


■   l-lli'i  '■«■■■■*• 


NOW  309^^ 
NOW  229" 

, ,  39" 


■■■■■■I    l-k^ldi 


CW'75 

P*75  Ptione  Patch  (R^.  %79^] ...... 

LA-7  GOO  oiim  balanced  fine  smptifier. 

CW-75    Electronic  keyer  (Reg  %7T'] 

SP'75  Speech  processor  (Reg  $159L". 
WH'7  160-lOm  wadmeler  (Reg,  $129)... 
1525£M  HF  microphone  [Reg.  $49^^).... 


NOW   7T^ 

HOW    7^5 

NOW  142^^ 
NOW  109*' 
NOW    39»^ 


DL300     ^^'  TV-3D0HP 

Dummy  loads: 

Dl-300  300w  dry  dummy  !oad.„,*..„.,^*,wi*.-..  26** 

DL  JOQO  lh¥«  dry  cfummy  load  (Reg.  $59^1  HOW  54" 

fA-7  Cooftngfan  for  DL-1000 „.„..,...... 29^ 

iqufpmenr  protedon: 

1549  200wanlenna  syrgp^unL ,„.,•„,„.. .24** 

3001  Replacement  "piir  element... ...... „,..„.  5*" 

HP- 700  Receiver  tront-end  protector..., ......90^ 

7  W  Hit  en: 

TV42-LP  lOOw  SO^Om  low  pass  filter.. .v. :;>.....  14" 

TV'3300-LP  Ikw  SOlDm  low-pass  filter..... 29" 

TV-300'HP  300  ohm  high -pass  filter. ..J4" 

TV-75-HP  75  ohm  high-pass  filter 17" 

Line  Fitters: 

LF-2  2^ul3et  ACIme  filter  (feg  S39^^(......  HOW  34  - 

lF-6  6-fluM  AC  *ine  filtei  (feg.  $69^4 »•».  HOW  59*^ 

Teit  Equipment: 

DMM  2350  Digits!  multimeter  (Reg,  $95^)    HOW  86*^ 


CS  7  1533  Remote  ant  switch  (Reg  $195)  HOW  174" 

1534  Control  console  only  for  CS7 117*^ 

1535  Remote  swi!cti  only  for  CS-?..., 78** 

Mhc. 

550  Rec  onlv  terminal  (Reg  $4W^| NOW  449^^ 

TR-930  Panasonic  9"  monitor  (Reg.  $185)   NOW  159" 

Sewce  manuals  for  TR-S.  TR  7A  &  R-7A ea.  35°"^ 

7037  Extender  card  service  kit,  R  7A/Tft-7A ..SO^** 

1982  Workl  ftedto/TV  Handbook  ..„„»„.*.^, 16" 


>>  > 


NOW  S89" 
NOW  &69** 
NOW  224" 
NOW  314*^ 
NOW  &9« 


I  «  **  «  »**  r4>'i  tiiTT-if.ifi 


2P^ 

59*^ 
TBA 

IVot  recom- 


NOW 
NOW 
NOW 


Sat ef lite  TV  Products  • 

ESR-24  Rcvr.  SC/ESR24  tonv.  Reg,  $995).. 

ESR  24  fevr  chassis  only*  (Reg,  $745) ..... 

SC/ESR  Down  conv  only*  (Reg  $250) 

SA-24  StfifEO  adaptor  (Reg.  $349^^) 

Moctufator  for  Ch.  3  o*  4  |R^  $79^^ 

SPH-24  Splash  pfoot  tiousmg  (Heg  $30) . ... 

TM-24  Remote  tuning  meter  (Reg.  $4^ 

RT-24  Remote  control  w/30'cable  (Reg.  $69) 

internal  mounting  kit 

*Separale  units  for  replacement  purposes 
mended  alone  for  new  installations 

For  Satellite  TV  information 

call  Paul  Wrttkamp  at  the  Milwaukee  store 

Bug  Willi  (MkidmcB  „ , , , 

AES^  has  Over  25  Years  of 
Experience  in  Mail  Order 


Use  your  CREDIT  CARD! 

E-X-P-A-N-D-E-D  WATS  PHONE  HOURS 

Our  Milwaukee  Headquarters  will  answer  the 
Nationwide  WATS  line  1-800-558-0411  until  8 
pm  (Milwaukee  trme)  Monday  thtru  Thursday, 

Please  use  WATS  tine  for  Ptscfng  Orders 

For  other  tnrormation.  ate.  p tease  use  Reg uJ-ar  line 

AES  STORE HOURS 

Mon.  thru  Fri.  9-5:30;  Sat.  9-3 


Call  Toll  Free:  1  -800-558-04 1 1 


In  Wisconsin  (outside  Mllwaukea  Metro  Area) 

1-800-242-5195 


T 


SfM7T[*irnH 


Inc, 


4828  W,  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


WICKUFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585  7388 

Otim  WATS  1  800-362-0290 


—  AES  BRANCH  STORES  — 

ORLANDO,  Fta.  32803  CLEARWATER,  Fla  33515 

621  Commonwealth  Ave.  1898  Drew  Street 

Ptione  (305)  894-3238  Phone  (813)  4€  1-4267 

Fla,  WATS  1-800-432-9424  No  In  State  WATS 


Outside  Ohio  1-800-32 1-3594    Outside  Fla.  1-800-327  1917 


No  Nationwide  WATS 


LASVE6AS,Nev.  89106 

1072  N.  Rancho  Drive 

Phone  (702) 647  3114 

No  In-State  WATS 

Outside  Nev.  1  800  634-6227 


Associate  Store 

CHICAGO.  Illinois  60630 

ERICKSON  COMMUNICATIONS 

5456  N  Milwaukee  Avenue 

Phone  (312)  631  5181 
Outside  ILL  1  800-621-5802 
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SOLDER 
riLLETS 


?/3^''oa 


SQLOER 
FIUETS 


SAW  NEItE  UUST 
TMlltKJfiM  -THE   METAL  1 


SOLD€f?  FILLET 


TWO  VATEffS 
#  14  «t1»E 


fig,  J,  Connector  detaik. 


'—GROUND 


fig.  2.  Dipole-feed  details. 


an  open  cavity  Iwo  wave- 
lengths in  diameter  and 
one-quarter  wavelength 
deep,  1  drilled  a  hole  pat- 
tern in  the  cavity  center  to 
allow  experimentation  with 
different  feeds  or  rotating 
the  feed  polarization  The 
radiation  pattern  is  sym- 
metric  with  a  half-angle  re- 
sponse o!  30  degrees  to  the 
—  lO-dB  level. 

The  dfpole  feed  is 
formed  Irom  two  concen- 
tric pieces  of  thin-wall  brass 
tubing  that  comes  in  tele* 
scoping  sizes  at  a  local  hob* 
by  shop  The  outer  conduc- 
tor has  an  internal  diameter 
of  one-half  inch.  The  inner 
conductor  has  an  outer  di- 
ameter of  seven  thirly-sec- 
onds  inch.  The  construction 
details  of  the  dipole  and  the 
connector  ara  shown  m 
Figs.  2  and  3,  respectively. 
Note  that  one  dipole  ele- 
ment shorts  the  inner  and 
outer  conductors  together, 
The  other  stops  at  the  outer 
conductor 

The  dipole  feed  is  assem- 
bled by  first  sawing  through 
the  outer  sleeve  of  a  BNC 
bulkhead  feed  through  and 

discarding  the  threaded 
portion.  The  exposed  inner 
conductor  is  built  up  with 
two  layers  of  number  24 
bare  wire.  The  brass  inner 
conductor  tubing  is  slotted 
for  about  10  mm,  slid  over 
the  built-up  inner  conduc- 
tor, and  the  assembly  is 
sweat-soldered  together. 
The  inner  conductor  is  in* 
tentlonally  left  too  long 
and  will  be  trimmed  later. 
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Next  the  outer  conduc- 
tor is  cut  to  length  (not  criti- 
cal) and  slotted,  The  two 
slots  are  each  one-quarter 
wave  long  Slotting  is  best 
done  by  first  inserting  a 
one-half  inch  diameter 
dowel  rod  in  the  outer  con- 
ductor to  prevent  buckling. 
The  slot  width  is  a  nominal 
one-sixteenth  inch.  The  out- 
er conductor  is  then  slid 
back  over  the  inner  conduc- 
tor assembly  and  the  inner 
conductor  length  is 
marked  After  trimming  the 
inner  conductor  and  remov- 


ing any  burrs,  the  assembly 
is  joined  together  with  a  sol- 
der  bead  around  the  coax 
fitting.  A  hole  slightly  larger 
than  the  outer  conductor  is 
drilled  in  the  center  of  the 
ground  plane  or  support 
plate  if  you  intend  to  make 

interchanyf  able  feeds.  The 
outer  conductor  is  soldered 
in  place  with  the  slot  roots 
flush  wilh  the  front  surface, 

The  dipole  elements  are 
added  last  They  are  made 
from  number  12  bare  wire. 
The  element  that  shorts  the 
inner  and  outer  conductors 
doubles  as  a  support  for  the 
inner  conductor.  The  subre- 
f lector  disk  is  epoxied  on 
two  half -wavelength-long 
wooden  posts.  I  used  wood 


instead  ot  polystyrene  be- 
cause it  was  convenient 

Although  adjustments 
aren't  normally  required,  it 
should  be  easy  to  replace 
the  dipole  wires  with  tele- 
scopic tubing  to  permit  fine 
tuning.  My  tests  show  that 
the  short  backfire  has  a  gain 
of  8  to  9  dli  over  the  horn,  a 
level  between  large,  high- 
gain  antennas  and  simple 
les.  ■ 
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Photo  B.  C/ose-up  of  feed. 


^Pn^>TRI€KorTREAT  SPECIALS! 

f^^  .ROER  BEFORE  ™, 5*  1.800-243-6953 
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LOW  OHM  METER 
MODOLE,  DM-10 

ll«ssittffi  tostvot  ir«fi  t0miMia^5t{}?0O»ims  r^o«  yot  cart  img»r«  rmstim 
dnm  la  1 0  rnlltOliffli  wdh  iftts  toM  raa  easy  to  use  D  VM  nndiiic  Chec^ 
^m^aniR^  fiioys,  cNiiies^  pnitot  atomx  wm^  tsom  mths  und  giwAd  caCites 
Sipecial  ana  Mii««  CQrtrai  nils  ^  c«irt  otttinstsn  taiiEtn  icotfiis  i«iAi(^ 
rout  DVII  i^is  ie  tfl  Id  tu  :?V  lanoe  t&r«^  gptrtfioti 

—  fleSiSltieia  ruigi   Tf 
iiiiliOlinQ  |](s  ?0  Ohps 

—  ZeraC^iftir^tipri  control 

—  Bsftvif  pcwetfl]  ipusit 
to  read  bttiory  sTver 

Batt^Vl'vl  indndEKll 

—  Size  6.?5"k3.75'-X2" 

—  Ind.  McHjei  335  Test 


11 II  III  im  mm  mm\ 


mi  rjL 


Oips 


$ 
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REGULATED  TRIPLE  POWER 
SUPPLY,  LOW  PRICED!  DM-6 


A  fufly  assembted  and  tested  Inple  benchtop  po^er  supply, 
Deludes  fJKed  5V  'S^  1  Amp,  5V  to  1 5V  to^  0  5  Amp  and  -5V  to 

-15V  (a   0.5  Amp— aN  supplies  

ra^jjated,  short  ^imt  Each  supply         J^  ^^  ^iSO 
has  a  power  oD  indicator  LED  Com* 
plete  and  ready  tor  use  \n  a  durable 
{W  X  5  ■  X  3V^')  meral  case. 
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8  CHANNEL  SCOPE  MULTIPLEXER,  DM-12 

CcNivtrt  your  smgle  chwuil  scppe  ffrto  a  4  Of  8  '^flannel  instnimefil  jyst  connect  the  DM'12,  6 
cnannel  scope  rmiltiplGxQf  id  your  scope,  die  the  fl  mpur  probes  lo  the  ssgrials  you  warn  to  view 
Simple,  easy.  lasi-HantiinCPe  logic  tew^l  TTl  Signals  froin  DC  to  3MHi  Futures  separate  spacing 

and  IT  ace  amplFtuEte  iiontrQl^  ar^  sefedabje  sampiirio  rate^all  lo  insuri  easy  d«ar  hm^  display 


GDMPLETELIf 

ASSEMBLED 

AND  TESTEOJ 

READY  TO  USE! 


£  rt«e  iTOMt  dunnd^  ft  ITL  ^1 

jxopeca&€ 

U^xfTUfi  Ml  «7fen  invliucte  t  &  V«^  MknHitfe 

4  a  6  chsvKf  sNector  swildt 

6  color  codeo  input  caMe.  24"  kng  wjtn  irtsutaTtiJ  altrQator  dtps 

E^lenul  &  VDC  pKi*flr  supply  included  (MoOfil  MMAC'2J 

er^C  Ojlpu^  Ctiblf  Acct&wy  (Model  PSA-2  >3dd  51^  95| 


4W^  can  &nm  SO  Otin 


VIEWS 
CHANNELS 
AT  ONCE! 


LOW  COST  CAPACITANCE 
METER  MODOLE,  DM-8 


Connect  this  hfgh  qua  lit/  fow  cost 
Capadtatice  Meter  Modufe.  DM-B  to 
your  digilal  Volt  Meter  and  lurn  it  into 
a  Digital  Capacitance  Meter— the 
low  Cost  Way[ 


2V  Output 

A4xuracy  bettp-  tfiam  5% 

Push  to  rea<J  t^igi  (twttool  trom  1  pF  to  ZO.WJO  ^iF 

Z&a  Caiilvaton  control 

In  one  e^y  to  i^e,  self-oontamed  package 

Battery  powered,  w^th  "pu^h  lo  read"  battery  saver 

circi^it  r9V  bat  series  not  incFuc^) 

SIzH  6.25  ■  X  3.75"  k  T 

Inciudes  Model  336  Test  Clips 


COMPLETELlf 

ASSEMBLED 

AND  TESTED! 

BEADY  TO  USE! 


$ 


79 


95 


PORTABLE  SELF-CONTAINED 
CIRCUIT  DESIGNER.  DM-5 

Contains  8  LEDs  and  3  logic  switches. 

yOttf  kojpc  sirlciiH  «id  tl  D 

JUI  «Ttsiinneci4jra  tKlned* 
t£D&  Sttilcties  in^  eiroms 
va  25-26  wucf  wire 
Sflt'powy^aect    m   ciUTitJji:t 

tidneryi-l  I'.-Voli  tc&iis'» 
Of  AC  pcrtiBJiHJ  nrotfiOing 
KOnoi^icar  tH9rii:h  usu  w 
c;.(3rtveniiefii    of)rra[pi^    U5« 


-% 


Al$t  tiiitatle  III 

4  LEDi  inM  iDflii: 

SMlicNei 


$ 


fanwies  Tier  -ndaini 


69 


95 


LOW  COST  HIGH 
FREQUENCY  COUNTER 


NOOEL  NO,  OM-7 

The  kWivA  MucJgl  PM  7,  S  Digit  Hign  Frflquiricv 
CiDunisf  Es  easy  to  usfl,  swJtch  sflirctitiit  tims 
b^se  mpul  by  j  aindha  B^(C-  notfiing  tD  liLJild'' 

—  SHEto55D  MHr 

—  ft  bifl  csj^-to'feait  43'  tiigti  miensity  LED 
ifi^ilay 

—  Cfystal  i±3  ppin  4p  25  Ci  cvmoilBt!  0  1  ff 
1^  sec  igate  lifnu 

—  Cffnenienl  titnGMop  mm  (i  tlW^\  dm- 


COMPLETELY 

ASSEMBLED 

PFE-CA  LIB  RATED 

PRE-TESTEQ 


$ 


149 


95 


niCCS  &  SfECIBEAnOII  SliiiEn  ID  CM4iE£  •  Srt£lM  EMS  lor  im 


FOR  FASTER 
SERVICE 
USE  YOUR 
CREDIT  CARDS. 


MOST  ORDERS  SHIPPED  NEH  DAY. 


a 


LBia 

44  KENDALL  STREET 
NEW  HAVEN.  CT.  06512 


*^475 


ALBIA'S  FAMOUS  WARRANTY. 


8  AM 


CALL  TOLL  FREE  1-800-243-6953     s  pm 


»^5ee  Ust  p/  A(^vemsers  on  psge  t30 


73  Magazine  *  OctobeM982     53 


Stan  QibiHico  WICVM 
PO  Box  561652 

Miami  fL  33156 


The  Multiband  Vertical 

an  aesthetically  pleasing  antenna 

with  a  punch 


Space  limitations  often 
dictate  the  use  of  a  verti- 
cal antenna  on  city  lots. 
After  a  recent  move,  I  found 
myself  faced  with  this  kind 
of  situation.  But  not  only 
was  there  insufficient  space 
for  any  kind  of  horizontal 
antenna,  there  wasn't  even 
room  enough  for  a  ground- 
radial  system  for  my  pro- 
posed vertical!   Putting  the 


COAX 
TO  RIG 


f*/ 


thing  on  the  roof  was  just 
out  of  the  question.  The 
landlord  wouldn't  allow  any 
defacing  of  the  physical 
plant. 

In  order  to  get  on  the  air 
with  any  sort  of  efficient  ra- 
diator, I  would  have  to  build 
it  to  meet  the  following  set 
of  requirements; 
•  It  had  to  be  put  on  the 
smallest  possible  amount  of 


X 


COAX 

ra  RIG 


f*J 


Fig.  1.  (a)  The  conventional  groundi)lane  antenna,  with  a 

quarter-wave  vertical  radiator  and  three  quarter-v^ave  radials. 
(b)  A  modification  of  the  ground  plane  where  the  radials  are 
replaced  by  a  single  quarter-wavelength  section  of  tubing 
through  which  the  feedtine  is  run.  The  center  conductor  of 
the  coaxial  feedline  should  be  connected  to  the  top  section 
in  both  cases. 
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real  estate,  preferably  only  a 
few  square  feet 

•  It  could  not  have  any 
ground -radial  system  (a  con- 
dition essentially  dictated 
by  the  above  requirement). 

•  It  had  to  be  relatively  un* 
obtrusive  — no  complicated 
set  of  spears  or  prongs  or 
guy  wires—lest  somebody 
complain  and  start  imagin- 
ing all  sorts  of  horrible  RFl. 

•  It  had  to  be  efficient, 
since  my  intent  was  to  run 
QRP, 

•  It  had  to  cover  20,  15, 
and  10  meters. 

This  may  sound  like  a  mu- 
tually exclusive  set  of  pa- 
rameters, but  it's  not! 
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The  Vertical  Dipole 

The  antenna  described 
here  is  a  multiband  vertical 
dipole  It  was  developed  as 
a  modification  of  the  famil- 
iar ground-plane  antenna 
shown  in  (a),  Fig.  1.  A 
ground-plane  antenna,  ele- 
vated so  the  feedpoint  is  at 
least  3  quarter  wavelength 
above  the  ground,  requires 
only  a  few  resonant  (quarter- 
wave)  radials  in  order  to 
have  excellent  efficiency 
and  low-angle  radiation.  But 
suppose  that,  instead  of  the 
radial  wires  shown  at  (a),  a 
single  length  of  tubing  is 
used,  as  shown  at  [b]?  A 
20-meter  antenna  of  this  va- 

iSii 
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Fig.  2.  Connecting  three  dipole  antennas  in  parallel  to  get 
three-band  operation.  On  a  band  where  one  of  the  dipoies  is 
ha  If -wave  resonant  the  other  two  are  nonresonant  and  thus 
do  not  contribute  to  the  system  in  any  way. 
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fig.  3  (a).  The  overati  construction  of  the  20-meter  njain  suf> 
port  /s  shown.  The  tubing  is  stit  and  clamped  together  with 
hose  clamps.  Overall  height,  assuming  the  base  is  2  feet 
above  ground  /eve/,  is  just  over  33  feet. 


riety  was  constructed  and 

tested  at  W1CV/4  and  was 
found  to  perform  exception- 

ally  weiL 

How  does  an  antenna 
such  as  that  shown  in  (b). 
Fig,  1,  work?  Actually,  it  can 

be  thought  of  as  simply  a 
ground-plane  antenna  in 
which  the  set  of  radials  is 
brought  straight  down  from 
the  feedpoint.  !t  may  also  be 
ith^ught  of  as  a  vertical  di- 
pole  in  which  the  feedline  is 
brought  in  from  the  under- 
side, directly  through  the 
lower  radiating  section. 
However  you  want  to  visual- 
ize this  antenna,  though,  it 
works  — well  1 

Multiband  Operation 

One  of  my  requirements 
for  this  antenna  was  that  it 


have  multiband  capability. 
Because  of  the  feed  meth- 
od, adding  traps  did  not  ap- 
pear feasible.  (It  would  not 
be  a  good  idea  to  run  the 
coax  through  the  trap  induc- 
tors) One  technique,  com- 
monly used  with  home-brew 
multiband  dipole  arrange- 
ments, came  to  mind:  Sim- 
ply place  the  dipoles  for 
each  band  in  parallel.  Fig.  2 
illustrates  this  scheme. 

This  kind  of  antenna  will 
work  very  well  on  20,  15, 
and  10  meters;  on  each 
band,  the  antenna  cut  to  the 
proper  length  would  accept 
and  radiate  electromagnetic 
energy,  while  the  other  two 
antennas  would  not,  since 
they  would  be  poorly 
matched.  The  result  would 
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Fig.  3  (b).  The  base  mount,  showing  the  20-meter  pruning 
wires  which  act  as  reinforcement  for  the  plastic  pipe. 


be  good  low-angle  radiation 
and  true  Yj -wavelength  res- 
onance on  all  three  bands. 

The  only  possible  prob- 
lem seemed  to  be  how  to 
physically    construct   the 

"multiple  vertical  dipole" 
antenna.  This  proved  easy, 
requiring  only  a  modifica- 
tion  of  the  existing  20-meter 
vertical  dipole. 

Construction  of  the  Main 
Support 

Fig  3(a)  shows  the  con- 
struction of  the  20-meter  an- 
tenna which  forms  the  main 
support  for  the  structure. 
Aluminum  tubing  is  used  for 
the  radiating  elements,  with 
1-inch  o.d.  at  the  bottom  ta- 
pering to  y4-inch  o  d.  at  the 
top.  The  8-foot  sections 
overlap  6  inches,  so  each 
side  of  the  dipole  is  1 5  feet  6 
inches  high.  To  obtain  exact 
resonance,  three  short 
lengths  of  No.  8  soft  alumi- 
num ground  wire  are  at- 
tached to  the  base,  as 
shown.  They  should  be 
trimmed  so  the  swr  is  mini- 
mum at  the  desired  frequen- 
cy. A  good  starting  length 
for  the  wires  is  18  inches. 
Strain  insulators  should  be 
used  so  the  wires  can  pro- 
vide extra  support  for  the 
antenna  base;  otherwise, 
high  winds  might  cause  the 
antenna  to  blow  down.  {It's 
over  30  feet  high!) 


Fig.  3Cb)  is  a  close-up 
drawing  of  the  base  mount 

A  short  piece  of  ^-inch  o.d. 
plastic  pipe  is  used  to  insu- 
late the  antenna  base  from 
the  ground.  The  feedline, 
consisting  of  RC-58/LJ  coaxi- 
al cable,  is  fed  through  a 
VisHnch  hole  in  the  side  of 
the  pipe,  upward  inside  the 
lower  part  of  the  antenna,  to 
the  feedpoint 

Fig.  3(c)  shows  the  con- 
struction of  the  center  feed- 
point.  A  short  section  of 
W-inch  o.d.  plastic  pipe  is 
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Fig,  3  (c).  The  feedpoint  To 
reduce  the  chances  of  corro- 
sion, the  entire  feedpoint 
connection  should  be 
wrapped  with  electrical  tape 
before  the  hose  ctamps  are 
installed. 
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Fig.  4  (a).  Overall  picture  of  the  completed  verticat  cf/po/e 
The  10-  and  15-meter  elements  are  spaced  6  inches  from  the 
main  support 


used.  Drill  a  yu-inch  hole  in 
the  side  of  the  pipe  at  the 
center,  as  shown,  and  bring 
the  coax  out  The  shield  is 
connected  to  the  lower  part 
of  the  antenna,  and  the  cen^ 
ter  conductor  to  the  top,  via 
those  convenient  hose 
clamps.  It's  a  good  idea  to 
tin  the  exposed  leads  with 
solder  and  wrap  the  entire 
connection  with  electrical 
tape  before  clamping.  Those 
hose  clamps  serve  to  hold 
the  antenna  together  me- 
chanically as  well  as  electri- 
cal ly,  so  be  sure  to  put  them 
on  tight.  You  might  even 
want  to  put  a  separate  pair 
of  clamps  on  the  tubing  in- 
dependent of  the  electrical 
connections  to  ensure  rigid- 
ity of  the  structure. 

Since  this  antenna  is  quite 
large,  it  is  important  that  the 
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base  mount  be  properly  as- 
sembled. The  tubing  at  the 
bottom  should  be  driven  at 
least  12  inches  into  the 
ground.  The  set  of  resona* 
tor/guy  wires  should  be 
tight,  have  a  slant  of  at  least 
45  degrees  to  the  vertical 
(less  than  45  decrees  to  the 
horizontal!  and  their  an- 
chors should  be  very  secure. 
Also,  don't  forget  the  little 
rubber  cap  at  the  top  of  the 
thing!  Little  details  like  this 
could  be  responsible  for  an 
early  demise  if  neglected. 

Adding  15  and  10  Meters 

Fig,  4(a)  shows  the  com- 
plete antenna,  illustrating 
the  installation  of  the  15- 
and  10-meter  elements,  The 
15-meter  elements  should 
beprecuttoll  feet  2  inches; 
the    IOmeter    elements 
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Fig.  4  (bl  Method  of  securing 
the  ends  of  the  wire  ele- 
ments. A  few  inches  should 
be  left  free  for  pruning, 

should  be  precut  to  8  feet  6 
inches  (some  shortening  will 
be  needed  to  resonate 
them],  The  15-  and  10-meter 
elements  are  made  of  No.  8 
soft  aluminum  ground  wire 
and  are  spaced  from  the 
20-meter  main  support  on 
opposite  sides,  as  shown,  us- 
ing 6-inch  clamp-on  TV 
standoff  insulators.  Care 
must  be  taken  to  see  that 
the  wires  do  not  come  into 
contact  with  the  20Hneter  el- 
ement, except  of  course  at 
the  feedpoint.  Electrical 
contact  at  any  other  point 
will  disturb  the  resonance 
on  15  or  10  meters.  The 
wires  must  be  pulled  tight, 
and  they  must  not  touch  the 
metal  rings  on  the  standoff 
insulators. 

The  element  ends  are  se- 
cured as  shown  in  Fig,  4Cb]. 
Crimp  the  wire  slightly,  as 
shown,  after  sliding  a  plastic 
washer  of  at  least  1  Vi  inches 
diameter  around  it  to  pre- 
vent shortKiircuiting  to  the 
standoff  ring  Leave  about 
TO  or  12  inches  of  wire  past 
the  standoff  for  pruning  pur- 
poses. 

When  trimming  the  ele- 
ments, it  will  be  necessary  to 
raise  and  lower  the  antenna, 
since  both  the  bottom  and 
top  elements  must  be  rut  to 
the  same  length.  The  final 


length  will  depend,  to  some 
extent,  on  how  close  the  an- 
tenna is  to  trees  and  other 
obstructions.  (The  antenna 
should  be  located  so  that  it 
cannot  fall  on  utility  lines!) 

Theoretical  element 
lengths  (for  each  side  of  the 
dipole)  are  given  in  Table  1 
as  a  function  of  frequency 
on  10  and  15  meters.  At 
W1CV/4,  the  elements  were 
trimmed  for  21,100  and 
28.500  MHz,  and  the  lengths 
turned  out  to  be  about  an 
inch  shorter  than  the  theo- 
retical values  on  both 
bands.  This  was  probably 
because  of  the  abundant 
foliage  on  the  proF>erty. 

If  you  find  that  the  reso- 
nant lengths  appear  no- 
where near  the  values  given 
in  Table  1,  first  check  to  be 
sure  that  there  are  no  short 
circuits  to  the  main  element. 
If  there  are  none,  you  might 
have  antenna  currents  on 
the  feed  line. 


Decoupling  the 

Since  this  is  an  unbal- 
anced antenna,  meaning  it  is 
not  symmetrical  with  re- 
spect to  the  feed  tine,  it  is 
possible  that  there  may  be  rf 
currents  on  the  shield  of  the 
coax.  This  is  especially  likely 
if  the  feedline  happens  to  be 
a  multiple  of  an  electrical 
half  wavelength  on  the  oper- 
ating frequency. 

To  decouple  the  line,  the 
first  thing  to  do  is  make  cer- 
tain that  the  length  of  the 
line  is  as  far  away  from  res- 
onance as  possible  on  all 
three  bands  simultaneously. 
Fig.  5  shows  some  of  the 
best  lengths,  as  well  as  those 
lengths  that  should  be 
avoided.  (Note  that  a  feed- 
line  length  of  66  feet  is  espe- 
cially bad  since  it  is  resonant 
on  all  three  bands!) 

If  this  technique  does  not 
solve  the  problem,  then  you 
will  have  to  install  a  choke 
in  the  line  To  do  this,  simply 
wind  the  coax  about  20 
times  around  a  piece  of 
2-inch  o-d.  plastic  pipe,  se- 
curing the  coil  in  place  with 
electrical  tape.  The  choke 
should    be    placed    at    the 
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point  where  the  feed  line  en- 
ters the  base  ot  the  antenna. 
After  the  choke  has  been 
wound,  the  remaining 
length  of  line  to  the  rig 
should  be  non resonant,  as 
shown  by  Hg,  S. 

A  thoke  coil  should  be  re- 
quired only  if  high  power  is 

used,  since  the  probability 
of  getting  rf  in  the  shack  in- 
creases with  the  power  out- 
put of  the  transmitter. 

Performance 

Using  only  10  Watts  out- 
put, many  contacts  have 
been  made  on  all  three 
bands.  The  low-angle  radia- 
tion of  this  antenna  appears 
to  be  exceptional,  which  is 
to  be  expected  of  a  vertical 
dipole  The  current  loop  is 
elevated  about  17  feet 
above  ground;  this  helps  re- 
duce absorption  by  nearby 
obstructions 

Particularly  on  10  meters, 
where  very  little  power  is 
needed  to  produce  DX,  sev- 
eral   turopean    countries 
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Fig.  5,  Feedtine  resonant  lengths  are  shown  by  dots  anc/  solid 
lines;  these  lengths  should  be  avoided.  Ideal  lengths  tor  a  20-, 
15-,  and  lO-meter  feedline  are  shown  by  an  X  with  a  dotted 
line.  Resonant  irequendes  chosen  for  this  chart  are  T4J75, 
21.225,  and  28.500  MHz,  representing  an  approxin^^ate  medi- 
an for  each  band. 


have  been  worked,  often 
when  competing  against  sta- 
tions  using  yagis  or  quads 
and  much  more  power. 

The  swr  at  resonance  is 
better  than  2  on  all  bands.  It 
gets  up  to  about  4  at  the  top 
end  of  10  meters,  since  1  ad- 
justed it  for  28.500  MHz.  No 
matching  network  has  been 
necessary  to  obtain  proper 
transmitter  tuning  in  normal 
operation. 

Adding  More  Bands 

It  should  not  be  difficult 
to  add  elements  for  the  new 


bands  at  18  and  24  MHz 
once  they  are  opened  for 
amateur  use  These  ele- 
ments  could  simply  be 
placed  in  parallel  with  the 
other  three  antennas. 

There  appears  to  be  some 
possibility  that,  by  adding 
enough  elements  of  progres- 
sive lengths  in  parallel,  it 
might  be  possible  to  build  a 
broadband  antenna  capable 
of  continuous  coverage  be- 
tween two  set  frequencies. 
There  are  some  structural 
problems  involved  with  this, 
but  1  am  presently  working 


F^qoency 

Element 

CM  Hz) 

Length 

21.000 

11*2" 

21.100 

irr 

21.200 

It'O" 

21.300 

llt)^' 

21,400 

lO'll" 

28.000 

8 '4" 

28.250 

83" 

28.500 

82' 

28.750 

e^- 

29,000 

8^1 - 

29.250 

80" 

29,500 

7^11" 

Table  1.  Theoretical  reso- 
nant lengths  for  each  srdeof 
a  dipole  antenna  as  a  tunc- 
lion  of  frequency.  These 
lengths  are  approximate  be- 
cause of  possible  capacitive 
loading  effects  from  nearby 
objects.  Lengths  are  to  the 
nearest  inch.  These  values 
are  measured  from  the  feed- 
point  connection  along  the 
wire  to  the  end  of  the 
element 


on  the  idea.  If  the  results  are 
good,  I  will  present  them  in 
a  future  nrticle.  ■ 


/Antennas  for  hf,  vhf,  uhf 

Two  Meter  ^^■■^■■^^■■^ 

"The  Big  John"*  13  Element  Quad  22*  Boom  16.5dBd 
gain  F/B  30  dB  Mast  Size  Up  to  2"  Bandwidth  144-145  MHz 
S89.95 

"The  Little  John"**  H  Element  Quad  18"  Boom  15.5 
d8dgainF/B30dbMastSize2"  Bandwidth  144-145  MHz $69.95 

"PTG  Special"***  9  Element  Quad  13'  Boom  14.8 
DBd  F/B  30  dB  Bandwidth  144-146  MHz  $69.95 


Featuring  The  Wondermatch  Driven  Element 

Six  Meter 

"6*PTG-4"  4  Element  Yagi  13'  Boom  12  dBr  Mast  Size  2" 
Longest  Element  115"  50-51  MHz  $79.95 

You've  Heard  About  Us  On  The  Air.  So  Call  Collect  Between 
8AM-10PM  Or  Write  For  Details 


PATENT  PENDING 


'Measured  at  JWL  Labhoratories 

*  'First  Place  Winner  at  Baton  Rouge  Gain  Measuring  Contest 
(7/31/82). 

* '  "Second  Place  Winner  at  Baton  Rouge  Gain  Measuring  Con- 
test (7/31/82). 


(713)464-7720  Dick-WB5JWL 

Gordy-KD5NQ 


WL  ELECTRONICS 
9138  Western  Drive 
Houston,  TX  77080 
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AZDEN  *  NEW!  •  AZDEN  •  NEW!  •  AZDEN  •  NEW!  *  AZDEN 


THE  GIANT 


» 


COMPANY 


REVOLUTIONIZES  THE  STATE  OF  THE  ART 

INTRODUCf  THE  BRILLIANT  NEW  PCS- 2800 


AND 


^2F3T 


MICROCOMPUTER  CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 


'i 


FM  TRANSCEIVER 


SPECIAL 


KMBV^OL    WmySOL      M3HAIM      VCLAdCX 


-U.--\J.- 


I      ;   GUI 


s 

COMPARE  THESE  FEATURES 
WITH  ANY  UNIT  AT  ANY  PRICE 


•  FREQUENCY  RANGE:  Receive  and  transmit:  28.000  to  29.995 
MHz.  tOKHz  steps  with  built-in  -100  KHz  repeater  offset 

•  ALL  SOLID  STATE-CMOS  PL  DIGITAL  SYNTHESIZED. 

•  SIZE:  UNBELIEVABLE*  ONLY6  3/4"x2  3/a"  3(9  3/4".COMPAREi 

•  MICROCOMPUTER  CONTROLLED:  All  scanrting  and  frequency- 
control  functions  are  perlormed  by  microcomputer. 

•  DETACHABLE  HEAD:  The  control  head  may  be  separated  from  the 
radio  for  use  in  limited  spaces  and  for  securiiy  purposes, 

•  SIX-CHANNEL  MEMORY:  Each  memory  Is  re-programmable. 
Memory  is  retained  even  when  the  unit  is  turned  off. 

•  MEMORY  SCAN:  The  six  channels  may  De  scanned  m  either  the 
**feusy''  or  "vacant" '  modes  for  qyicKt  easy  location  of  an  occupied 
or  unoccupied  frequency,  AUTO  RESUME,  COMPARE! 

>  FULL-eAND  SCAN:  Ail  channels  may  be  scanned  in  either  "busy" 
or  '"vacant*'  mode.  This  Is  especially  useful  for  locating  repeater 
fr#quencies  in  an  unfamiliar  area.  AUTO  RESUME.  COMPAREJ 

«  INSTANT  MEMORY-1  RECALL:  By  pressing  a  button  on  the 
microphone  or  front  panel,  memory  cl^nnel  1  may  be  recalled  for 
immediate  use. 

•  MIC-CONTROLLEQ  VOLUME  AND  SQUELCH:  Volume  and 
squelch  can  be  adjusied  from  the  microphone  for  convenience  in 
mobile  operation. 

•  DIRECT  FREQUENCY  READOUT:  LED  display  shows  operating 
frequency,  NOT  channel  number.  COMPARE! 

«  TEN  (10)  WATTS  OUTPUT:   Also  1    watt  low  power  for  shorter 


distance  communications.  LED  readout  displays  power  selection 
when  transmitting. 

•  DIGITAL  S/RF  METER:  LEDs  indicate  signal  strength  and  power 
output.    No   more   mechanical    meter   movements   to   fall   apart! 

•  LARGE  V^'fNCH  LED  DISPLAY:  Easy-to-read  frequency  display 
minimjzes  **©yes-off'the-foad'*  time. 

•  PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT 
PANEL:  Any  frequency  may  be  selected  by  pressing  a  microphone 
or  front-panel  switch, 

«  SUPERIOR  RECEIVER  SENSITIVITY;  0.28  uV  for  20-dB  quieting. 
The  squelch  sensitivity  is  superb,  requiring  less  than  0.1  uV  to 
open.  The  receiver  audio  circuits  are  designed  and  bulH  to  exacting 
specifications,  resulting  in  unsurpassed  received-signal 
intelligibility. 

•  TRUEFM,  NOT  PHASE  MODULATION:  Transmitted  audio  quality 
is  optimized  by  the  same  high  standard  of  design  and  construction 

-  as  is  found  In  the  recerver.  The  microphone  amplifier  and  com- 
pression circuits  offer  inteiliglblMty  second  to  none. 

•  OTHER  FEATURES:  Dynamic  Microphone,  built  In  speaker, 
mobiJe  mounting  bracket,  external  remote  speaker  jack  (head  and 
radio)  and  much,  much  more.  All  cords,  plugs,  fuseSp  microphone 
hanger,  etc^  included.  Weight  6  lbs. 

•  ACCESSORIES:  15^  REMOTE  CABLE.... $29. 95.  FMP$-4R  A/C 
POWER  SUPPLY.... S39.95.  TOUCHTONE  MIC.  KIT.... $39. 95. 
EXTERNAL  SPEAKER. ...$18,00. 


AMATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


0817  S.W    129th  Terrace.  Miami,  Florida  33176 
Telephone  (3051  233  3631  •Telex:  80  3356 

U.S.  DISTRIBUTOR     DEALER 
INQUIRIES  INVITED  ^s 


I 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


The  Campbell  J 

a  little  antenna  that  ''can" 


Carlton  Mosdey  W^VVY 
1612  Coiony  Drive 
l^fboro  NC  27aS6 

The  Campbell  Soup  can 
antenna  is  a  variation  of 
the  famifiar  J  antenna.  Four 
advantages  of  the  soup  can 
antenna  are:  (1)  its  unique 
construction  uses  many 
parts  from  around  the 
house,  (2)  it  can  come  apart 
for  portable  operation  and 
storage,   (3)   the    matching 


section  is  unbalanced  to 
match  coaxial  feedlines. 
and  (4)  the  matching  sec- 
tion has  immunity  to  detufh 
ing  by  nearby  objects.  Like 
the  )  antenna,  the  soup  can 
antenna  gives  3  dB  gain  over 
a  W -wavelength  whip  be- 
cause it  uses  a  '/^ -wave- 
length radiator. 

Background 

In  a  ]  antenna  the  bottom 
Vi  wavelength  is  a  parallel 


transmission  line  used  for 
matching.  This  matching 
section  is  shorted  together 
at  the  bottom  to  give  a  zero 
impedance.  Then,  due  to 
the  transformation  of  a  V^- 
wavelength  transmission 
line,  the  top  of  this  '4 -wave- 
length matching  section 
has  a  very  high  impedance. 
This  very  high  impedance 
matches  the  impedance  of 
an  endfed  '^-wavelength 
antenna.  By  tapping  up  on 
the  Vi -wavelength  match- 
ing section,  a  point  can  be 
found  for  the  proper  imped- 
ance match  for  the  feedline 
being  used. 

The  Campbell  Soup  can 
antenna,  like  the  J  antenna, 
uses  a  W  -wavelength  match- 
ing section,  but  in  the 
Campbell  Soup  can  anten- 
na, the  matching  section  is 
a  coaxial  line.  The  bottom 
of  the  soup  can  coaxial 
matching  section  is  shorted 
together  to  give  a  zero  im- 
pedance. Then  Va  wave- 
length above  the  zero  im- 


l*tn 


20ln 


T 


S  r/2ln. 


pedance  is,  once  again,  the 
very  high  impedance  need- 
ed to  match  an  endfed  Vi- 
wavelength  antenna. 

Because  of  the  coaxial 

design,  this  matching  sec- 
tion can  be  fed  with  coaxial 
line  without  upsetting  a  bal* 
anced  condition,  Also,  be- 
ing coaxial,  if  metal  ob- 
jects are  near  the  matching 
section,  they  will  not  up- 
set the  matching  section 
operation. 

Construction 

Both  ends  are  cut  out  of 
3  of  the  Campbell  Soup 
cans.  These  will  be  used  in 
the  middle  of  the  coaxial 
matching  section  For  the 
top  can  of  the  coaxial 
matching  section,  one  end 
is  completely  removed  and 
the  other  end  is  cut  out  ex- 
cept for  a  14 -inch-wide  lip. 


Two-meter  soup  can  antenna. 
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Fig.  1.  Two-meter  soup  can 
antenna  dimensions. 


Later  this  lip  will  be  the 
support  for  the  plastic 
spray  can  top.  For  the  bot- 
tom can,  one  end  is  com- 
pletely removed  and  the 
other  end  has  a  hole  cut  in 
it  to  just  pass  the  5/16-inch 
threaded  rod. 

The  wooden  block  should 
have  a  hole  bored  through 
it  that  is  just  big  enough  to 
pass  the  5/16-inch  threaded 
rod.  The  bottom  of  the 
block  should  have  a  larger 
hole  countersunk  in  it  to 
hold  a  nut  and  washer. 

The  bottom  soup  can  is 
mounted  on  the  wooden 
block  using  the  threaded 
rod,  The  soup  can  is  turned 
so  that  the  end  with  the 
small  hole  is  next  to  the 
wooden  block.  A  nut  and 
washer  in  the  soup  can  and 
another  nut  and  washer  in 
the  countersunk  hole  of  the 
block  will  hold  the  items 
together.  The  rod  should 
not  extend  below  the  block 
so  that  the  block  can  sit  on 
a  surface  and  not  scratch  it 

A  coax  chassis  connector 


MATERIALS  REQUIRED 

5  Campbell  Soup  cans  (or  any  other  can  4  inches  tall  and 
atK>ut  2-1/2  inches  or  less  in  diameter) 

1  5/16-inch  threaded  rod,  24  inches  long  (available  at  most 
hardware  stores) 

6  nyts  for  the  6/16-inch  threaded  rod 

6  washers  (use  with  the  6  nuts  If  desired) 

1  adjustable  replacement  automobile  antenna  that  will  fit 
over  the  5/16-inch  threaded  rod  (the  rod  or  antenna  size 
may  be  varied  to  get  a  combination  that  will  fit  together) 

1  two  by  four  wood  block,  5  inches  long  (this  btocK  size  may 
be  varied  to  suit  the  builder's  needs  just  as  tong  as  the 
block  Is  large  enough  to  support  the  soup  cans) 

1  coax  chassis  connector  (BNC  type  or  SO-239) 

1  plastic  spray  can  top  approximately  2-7/16  inches  in 
diameter  that  will  just  fit  inside  an  empty  soup  can  (see 
text) 


is  mounted  on  the  side  of 
the  bottom  soup  can  about 
3Vj  inches  from  the  bot- 
tom. The  center  conductor 
of  the  coax  connector  is  at- 
tached to  the  threaded  rod 
3^/a  inches  from  the  bottom 
of  the  soup  can.  It  can  be 
soldered,  but  a  convenient 
method  is  to  wrap  a  wire 
around  the  rod  and  hold  it 
in  place  between  two  nuts 
and  washers. 


The  remaining  4  soup 
cans  are  soldered  together 
with  the  top  soup  can  on 
one  end  with  the  tip  away 
from  the  other  cans  Next 
the  4  soup  cans  are  sol- 
dered to  the  bottom  soup 
can  so  that  the  I  ip  of  the  top 
soup  can  is  on  top. 

The  top  of  the  soup  cans 
and  the  top  of  the  threaded 
rod  must  be  held  rigid  yet 
be    insulated    from    each 


other.  The  plastic  spray  can 
top  is  used  for  this.  A  hole  is 
cut  in  the  spray  can  top  so  it 
will  just  slide  over  the 
threaded  rod  and  then  rest 
on  the  lip  of  the  top  soup 
can.  The  plastic  spray  can 
top  can  be  held  in  place  be- 
tween two  nuts  and  washers 
or,  better  yet,  by  one  nut 
and  washer  screwed  down 
tight.  A  piece  of  sheet 
plastic  or  thin  wood  will 
also  work  as  an  insulator 
and  support. 

Finally,  the  replacement 
automobile  antenna  is 
mounted  on  top  of  the 
threaded  rod.  Most  replace- 
ment auto  antennas  de- 
signed for  stud  mounting 
have  setscrews  that  will 
hold  them  in  place. 

Adjustments 

The  only  adjustment  is  to 
adjust  the  length  of  the 
auto  antenna.  A  length  of 
39  inches  is  needed  as  mea- 
sured from  the  top  of  the 
top  soup  can  to  the  top  of 
the  auto  antenna.  ■ 
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ANTENNA  KIT 


62  WASHERS 
31  SPACERS 
MOUNTING  BRACKET 
6"  RG  174  COAX 
'F'  CONNECTOR         •    35"  ROD 
6%"  X  4"  P,V.a  PIPE 
2  DRILLED  END  CAPS  •  HARDWARE 


POWER  SUPPLY 

KIT 


POWER  TRANSFORMER 
COURSE  TUNE  POT, 
FINE  TUNE  POT. 
3  T  CONNECTORS 
RESISTORS  &  CAPS 
LED  WITH  HOLDER 
TERMINAL  STRIP 


P.C,  BOARD 

RF  CHOKE 

KNOB 

WIRE 

2  SWITCHES 

4  DIODES 

LM  317  REG. 


Complete 

Down  Converter 

System 

INCLUDES 

ANTENNA  KIT 

POWER  SUPPLY  HIT 

CONVERTER  KIT 

SPECIAL  $49 J5 


WOOD  GRAIN  CABINET  WITH   SILK 
SCREENED  hisnt  and  back  $10.95  Extra 

BUILT  POWER  SUPPLY .|34J5 


■  hqilll  ■»■  li|ltl*l«'4 


We  will  tune  conver- 
ter board  for  $12.50 

trouble  shoot 
add 7.50 

trouble  shoot 
power  supply.. SIZSO 

plus  ifiy  p4rrt$  ne«dtd. 


QUANTITY 

DISCOUNTS 

Any  Price  in  Adv, 

to  PCS  12%  oH 

35  DCS.  18%  off 

50  PCS  25%  off 

100  pes  30%  off 

1000  pes  15%  off 

No  Mixing  for 
Quantity  Dhcount 


DOWNCONVERTER 

CONVERTER 


PARTS 


Converter  RC.  Board 
Plated  through  holes 

for  stability.. $4.95 

Power  Supply 
P.C.   Board  .,„«*„^.95 
MRF  901  2  00 

NE02135  4.95 

2835  Diodes 95 

.001  Chip 

Choke  Set  of  4 L95 

LM  317  Regulator  1.25 
T'  Connectors 

Wail  Transformer 
12  VAC  700  MA..„4  J5 

BALUN 

75  to  300  ohm 1.95 

BALUN 
for  rabbit  ears, .2.95 

*RG  59/ U  COAX 

WITH  CONNECTORS 

FACTORY  MADE 

100  ft.        .     *I7  50 

so  Fl 9.50 

25  ft,    5.75 

3   FL  2.50 


KIT 


P.C.  BOARD  PRE-DRILLED 
SOLDER  PLATED  WITH 
PLATED  THROUGH  HOLES 
FOR  A  MORE  STABLE  PIC- 
TURE. A^^6^  ''         ^ 

3  -Wfif^Wi-TWVNS4ST6ir^ 
2      HP  2a35  Diodes 

6  .001  Chip  Caps. 

9  Resistors 

4  Prewound  chokes 
I  Electrolytic  Cap. 
1  Pre  Made  Prot« 


We  will  iccept  collflct  tills  tor  ont«rs  only  on  Vis.a  and  Mister  Card 

No  C.O.f).  Ofdiri 
To  Order  CaJI  1  317  255-7776— for  Jnform.tion  catl  317-29l'726Z 

Kit  Waigbt   5   |>otindi.    FImm   «ld   Soffkiint    PoifiEe 


6950  NORTH  MICHIGAN  ROAD 
[NDIANAPOUS,  IN  46268 


*  WIRED  P.C.  BOARD  TEST- 
ED, READY  TO  CONNECT  TO 
CAN  WITH  PROBE  &  CABLE 
CONNECTOR    ATTACHED, 
$24.95 


ELECTROniC 
RflinBOUl 


See  Ust  at  Adverttsers  on  p^ge  r3Q 
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NEW  !  Now  you  can  send  and  receive  morse  code  at  80  WPM. 
RTTY  60,6775,100  WPM  Baudot;  100,300  Baud  ASCII 
Split  Sceen  Operation,  1024  Character  transmit  Buffer,  This  is 
the  complete  system  you've  been  waiting  for.  Call  us  Today  ! 
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F^uring  the  NEW  V1C-20  friendTy  f  and  affordable  I  microcomputer  Tufts  has  done 
the  work  for  you  in  piJtting  together  a  complete  system,  end  for  hundreds 
of  dollars  below  other  systems  Using  the  Kantronics  Interface  And  HAfmoft  we'll  heve 
you  up  and  running  in  only  a  few  minute.  You'll  also  hav«  the  VIC-20  microcomputer 
for  the  whole  femily  to  enjoy  witN  available  games,  home  economic  and  many  other 
programs.  If  you  already  own  a  microcomputer  we  have  other  systems  available  less  the 
microcomputer.  Call  for  details  !  All  ^yftems  in  stock  for  seme  day  shipping  I 

ONLY  $499  WITH  FREE  INSTRUCTION  CASSETTE 

SPECIFY  UR  RIG  FOR  FREE  CABLES  AND  SPKR 
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QTY 


UNIT  PRICE     PRICE 


■ 


NAME 


MINIMUM  SHIPPING 


ADDRESS 


NO  SALES  TAX  IN  NH 


:ITY 


STATE 


ZIP 


TOTAL 


CARD  NR 


CHECK   . 


MASTERCARD 

EXP  DAT€ 


SIGNATURE 


(PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICED 


ORDER  BLANK    ^ 


61  LOWELL  no.,  HUDSON,  N.H    03051 
TEL:  (603^863-5005 


»^8e 


^See  Li  St  of  Advertisers  on  page  f30 


73  Magazine  •  October,  1982     63 


Henrv  C  Elwdl  }r  N4UH 
Rte.  2,  Sox  20C 
Ciev^and  NC  27Q1J 


Avoid  an  Electrical  Nightmare 

sidestepping  ground  faults 


AR.  Taylor  W50S  had 
♦  a  very  interesting  ar- 
ticle in  the  February,  1981, 
issue  of  73  titled,  "Stalking 
the  Elusive  Ground  Fault/' 
He  went  through  anxiety 
trying  to  correct  the  situa- 
tion.  What  was  the  situa- 
tion? Simply,  he  had  extra- 
high  voltage  on  one  side  of 
his  three-wire  240-vott  sys- 
tem and  very  low  voltage 
under  load  on  the  other 
side. 

The  high-voltage  side 
burned  out  his  fluorescent 

light  (in  flames,  actually) 
and  burned  out  the  trans- 
former in  an  electric  clock- 
radio.  The  other  side  of  the 
120-ground-120-volt  system 
had  such  a  low  voltage 
under  load  that  his  freezer 
and  refrigerator  would  not 
run.  However,  with  those 
two  devices  pulled  off  the 
circuit,  his  lights  on  that 
120-volt  side  would  work. 

What  happened  is  not 
common,  but  happens  oc- 
casionally when  aluminum 
wire  is  used  between  the 
power-line  pole  trans- 
former and  the  house  cir- 
cuit.   It    happened    to   me 


POL£ 
riuucsroANEH 

51  


fli 


after  I  moved  into  a  newly- 
constructed  home  with  a 
brand-new  service  connec- 
tion.  It  is  potential {y  danger- 
ous! 

The  symptoms  in  my 
case  were  the  sudden 
brightening  of  reading 
lights  which  when  turned 
off  and  then  on  again  would 
work  satisfactorily.  A  simi- 
lar symptom  occurred  in 
another  room  with  sudden 
tremendous  brilliance  of 
the  lights  and  increased  in- 
tensity of  the  TV  picture.  A 
transformer  in  the  house 
heating  system  burned  up 
and  was  replaced  under 
warranty.  At  the  time,  it  was 
thought  it  was  a  defective 
transformer  since  it  was  a 
brand-new  installation. 

The  problem  was  defi- 
nitely intermittent  and,  of 
course,  did  not  show  on  a 
recording  voltmeter  that 
the  power  company  put  on 
the  house  line  for  24  hours; 
those  tests  never  work 
when  you  want  them  to.  At 
times,  I  could  measure  220 
volts  on  one  side  of  a 
120-volt  circuit  and  practi- 
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Fig.  h  (a]  T20-volt  load  distribution,  (b]  Results  of  open 
ground  connection  on  120-volt  circuits. 
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cally  zero  on  the  other 
side,  but  it  would  become 

normal  if  any  load  were 
changed. 

Let's  stop  a  minute  and 
see  what  is  happening;  it 
definitely  is  a  ground  fault, 
whatever  that  means  at  this 
point  in  the  story. 

Fig.  1{a)  shows  a  240- volt, 
three- wire  system  with  a 
100- Watt  lamp  on  one  side 

of  a  T20'volt  line  and  a 
1000-Watt  toaster  on  the 
other  side  of  the  line.  From 

Ohm's  Law  we  find  that  the 
resistance  of  the  lamp  and 

toaster  using  120  volts  is: 
(r  =  e2/p)R|3j^P  =1202/100 

=  144  Ohms;  Rtoaster  = 
1202/1000  =  14.4  Ohms. 

A  ground  fault  occurs 
when  the  ground  connec- 
tion at  the  supply  trans- 
former opens— see  Fig.  1(b), 
We  still  have  our  240  volts, 
but  it  is  across  the  light  and 
toaster  which  are  now  in 
series.  How  much  current 
flows  through  that  series 
load?  1  =  E/[Rl+Rt)  =  240/ 
(144 +  14.4)  ==1.52  Amperes, 

More  important,  how- 
ever, is  the  voltage  across 
the  lamp  and  the  toaster,  in- 
dividually.   El  —  II^  Rl~ 

1.52X144  =  218.9  volts;  Ej 
=  It  X  Rt  =  1  .52  X  14,4 
=  21.9  volts. 

Now  do  you  see  why  the 
lights  get  so  bright  and  the 
toaster  appears  not  to  be 

working?  Do  you  see  why 
the  fluorescent  light  burned 


up  and  the  freezer  would 
not  work? 

After  I  performed  the 
above  arithmetic,  1  knew 
why  a  filter  capacitor  in  the 
high-voltage  power  supply 
of  my  TS-520  shorted  and 
had  to  be  replaced  as  well 
as  all  the  other  phenomena 
that  occurred.  Incidentally, 
!  now  have  the  TS-520  on  its 
240-volt  connection  across 
the  240'volt  line  instead  of 
using  120  volts* 

The  situation  came  to  a 
head  one  day  when  the 
fault  continued  regardless 
of  switching  loads  on  or  off. 
A  call  to  the  utility  com- 
pany brought  a  quick  re- 
sponse—a crew  of  three 
men.  After  all,  if  a  burned- 
down  house  can  be  traced 
to  a  fault  by  the  power 
company;  it  creates  a  prob- 
lem  for  them.  Actually  they 
really  do  want  to  keep  sat- 
isfied customers. 

The  fault  continued  long 
enough  for  them  to  test  and 
assure  themselves  that  it 
was  not  a  house  wiring 
problem;  then  the  fault 
magically  disappeared. 
They  knew  what  to  do, 
though.  They  climbed  the 
utility  pole  upon  which  the 
2700-to-240-voft  transform- 
er was  mounted  and  in- 
spected all  the  connections 
from  it  to  the  three-wire  ser- 
vice line. 

Sure  enough,  the  ground 
connection  was  unsatisfac- 


5  MODES:  CW,  Baudot,  ASCII,  memory  keyer, 
Morse  code  practice.  TWO  MODELS:  MFJ'496, 
$339,95,  256  character  buffer,  256  character  mes- 
sage memory,  automatic  messages,  serial  riumbering, 
repeat/delay.  MFJ-494,  $279.95.  50  character  buffer, 
30  character  memory,  automatic  messages. 


MFJ  brings  yoy  a  pair  ot  5  Mode  Super  Key- 
boards  that  gives  you  more  features  per  dofJar 
than  any  other  keyboard  available.  You  can  send 
CW,  Baudot,  ASCII.  Use  it  as  a  memory  keyer 
and  for  MORSE  code  practice. 

You  get  text  buffer,  programmable  and  auto- 
matic messape  memories,  error  deletion,  buffer 
preload,  buffer  hold,  plus  much  more. 

MODE  1:  CW 

The  256  character  (50  for  494)  text  buffer 
makes  sending  perfect  CW  effortless  even  if  you 
"hunt  and  peck." 

You  can  preload  a  message  fnto  the  buffer  and 
transmit  when  ready.  For  break-in,  you  can  stop 
the  buffer,  send  comments  on  key  paddles  and 
then  resume  sending  the  buffer  content. 

Delete  errors  by  backspacing. 

A  meter  gives  buffer  remaining  or  speed.  Two 
characters  before  buffer  fulf  the  meter  fights  up 
red  and  the  sidetone  changes  pitch. 

Four  pragrammabte  message  memories  (2  for 
494}  give  a  total  of  256  characters  (30  for  494). 
Eacn  message  starts  after  one  ends  for  no 
wasted  memory.  Delete  errors  by  backspacing. 

To  use  the  automatic  messages,  type  your  calf 
into  message  A.  Then  by  pressing  the  CO  button 
you  send  CQ  CQ  DE  (message  A). 

The  other  automatic  messages  work  the  same 
way:  CO  TEST  DE,  DE,  QRZ. 

Special  keys  tor  KN.  SK,  BT.  AS,  AA  and  AR. 

A  lot  of  thought  has  gone  into  huma;.  engineer- 
ing these  MFJ  Super  Keyboards. 

For  exampie,  you  press  only  a  one  or  two  key 
sequence  to  execute  any  command. 

All  controls  and  keys  are  positioned  logically 
and  labeled  clearly  for  instant  recognition. 

Pots  are  used  for  speed,  voiume,  tone,  and 

•^See  List  Of  Ady^ftfsers  on  page  130 


weight  because  they  are  more  human  oriented 
than  keystroke  sequences  and  they  remember 
your  settings  when  power  is  off. 

Weight  control  makes  your  signal  distinctive 
to  penetrate  QRM. 

MODE  2  &  3  (RTTY):  BAyDOT  &  ASCtI 

5  level  Baudot  Is  transmitted  at  60  WPM. 
Both  RTTY  and  CW  ID  are  provided. 

Carnage  return,  line  feed,  and  "LTRS"  are  sent 
automaticaHy  on  the  first  space  after  63  charac- 
ters on  a  fine.  This  gives  unbroken  words  at  the 
receiving  end  and  frees  you  from  sending  the 
carriage  return.  After  70  characters  the  function 
ts  initiated  without  a  space. 

All  up  and  down  shift  is  done  automatically. 
A  downshift  occurs  on  every  space  to  quickly 
clear  garbled  reception. 

The  buffer,  programmable  and  automatic  mes- 
sages, backspace  delete  and  PTT  control  (keys 
your  rig)  are  included. 

The  ASCII  mode  includes  all  the  features  of 
Baudot  Transmission  speed  Is  110  baud.  Both 
upper  and  lower  case  are  generated. 

MODE  4:  MEMORY  KEYER 

Plug  in  a  paddie  to  use  it  as  a  deluxe  full 
feature  memory  keyer  with  automatic  and  pro- 
grammable memories,  iambic  operation,  dot-dash 
memories,  and  afi  the  features  of  the  CW  mode, 

MODE  5:  MORSE  CODE  PRACTICE 

There  are  two  Morse  code  practice  modes. 
Mode  1:  random  iength  groups  of  random  charac- 
ters. Mode  2:  pseudo  random  5  character  groups 
in  8  separate  repeatabfe  iists  (with  answers). 

Insert  space  between  characters  and  groups  to 
form  high  speed  characters  at  slower  speed  for 
easy  character  recognition. 


Sefect  alphabetic  or  alphanumeric  plus  punc^ 
tuation.  You  can  even  pause  and  then  resume. 

MORE  FEATURES 

Automafjc  incremonting  serial  number  from  0 
to  999  can  be  inserted  into  buffer  ^^i  message 
memory  for  contests. 

Repeat  function  allows  repetition  of  any  mes- 
sage memory  with  1  to  99  seconds  delay.  Lets 
you  call  CO  and  repeat  until  answered 

Two  key  lockout  operation  prevents  lost  charac- 
ters during  typing  speed  bursts. 

Clock  option  (496  only)  send  time  in  CW,  Bau- 
dot, ASCII.  2A  hour  format. 

Set  CW  sending  speed  before  or  while  sending. 

Tune  switch  with  LED  keys  transmitter  for  tun- 
ing. Tune  key  provides  continuous  dots  to  save 
finals.  Built-in  sidetone  and  speaker. 

PTT  (push-to-talk)  output  keys  transmitter  lor 
Baudot  and  ASCII  modes. 

Reliable  solid  stale  keying  for  CW:  grid  block, 
cathode,  solid  state  transmitters  (300V,  10  ma 
Max,  +300V,  100  ma  Max).  TTL  and  open  col- 
lector outputs  for  RTTY  and  ASCII. 

Fully  shielded.  RF  proof.  All  aluminum  cabinet. 
Black  bottom,  eggshell  white  top.  12"Dx7"Wx1VV'H 
(front}  xSVj'^H  (hack).  Red  LED  indicates  on. 

%A1  VDC  or  110  VAC  with  optional  adapter. 

MFJ-494  is  like  MFJ-496  less  sequencial  num 
be  ring,  repeated  el  ay  functions.  Has  50  character 
buffer,  30  character  message  memory.  Clock  op- 
tion not  available  for  MFJ  494. 

Every  single  unit  is  tested  for  performance  and 
inspected  for  quality.  Solid  American  construction. 

OPTIDNS 
MFJ-53  AFSK  PLU6-IK  MODULE.  1 70  and  850 

Hz  shift.  Output  plugs  into  mic  or  phone  patch 
jack  for  FSK  with  SSB  rigs  and  AFSK  with  FM  or 
AM  rigs-  $39.95  (  +  $3). 

MFJ'54  LOOP  KEYING  PLUG  IN  MODULE.  300V, 
60  ma  loop  keying  crrcuit  drives  your  RTTY  print- 
er. Optoisolated.  TTL  input  for  your  computer  to 
drive  your  printer.  $29.95  (  +  $3). 

MFJ-ei  CLOCK  MODULE  (MFJ  496  only).  Press 
key  to  send  time  in  CW,  Baudot  or  ASGIL  24  hour 
format.  $29.95  (  +  S3). 

110  VAC  ADAPTER.  $7,95  (  +  $3). 

BENCHER  IAMBIC  PADDLE.  $42  95  (  +  $4). 

A  PERSONAL  TEST 

Give  the  MFJ  496  or  MFJ-494  Super  Keytjoard 
a  personal  test  right  in  your  own  ham  shack. 

Order  one  from  MFJ  and  try  It  —  no  obligation. 
See  how  easy  it  is  to  operate  and  how  much 
more  enjoyable  CW  and  RTTY  can  be.  II  not  de- 
lighted, return  it  within  30  days  for  refund  (less 
shipping).  One  year  unconditional  guarantee. 

To  order,  calf  toll  free  800  647  1600.  Charge 
VISA,  MC,  or  mall  check  or  money  order  for 
S339.95  for  MFJ'496,  $279.95  for  MFJ-494, 
$39.95  for  MFJ-53  AFSK  module,  $29.95  for 
MFJ-54  Loop  Keying  module,  $29,95  for  MFJ  61 
Clock  module.  $7,95  for  the  110  VAC  adapter 
and  S4Z-95  for  Bencher  Paddle,  Include  $5,00 
shipping  and  handling  per  order  or  as  indicated  in 
parentheses  If  items  are  ordered  separately. 

Why  not  really  enjoy  CW  and  RTTY?  Order  your 
MFJ  Super  Keyboard  at  no  obligation  today. 


TO  ORDEH  DR  FOfI  YOLM  NEAREST  DEALER 

CALL  TOLL  FREE 800-647-1800 


Call  601-323-5869  for  technical  information, 
order/repair  status.  Also  call  601-323-5869  out- 
side continental  USA  and  in  Mississippi. 


Write  for  FREE  catalog,  over  80  products 

ENTERPRISES, 

INCORPORATED 

Box  494,  Mississippi  State,  iVIS  39762 


MFJ 
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tory.  They  installed  a  new 
connector  and  assured  me 
no  additional  problems 
would  occur.  Over  two 
years  have  gone  by  and 
none  has.  Since  the  three- 
wire  service  to  the  house  is 
aluminum  wire  which  is 
prone  to  produce  a  high- 
resistance  corrosion  layer 
on  its  outer  surface,  you 
can  be  sure  that  I  will  have 
that  connection  checked  at 
the  slightest  indication  of  a 
ground  fault  occurring 
again. 

A  number  of  you  with 
new  homes  will  say,  "I  have 
a  ground-fault  circuit  tester 
on  my  house  switch  panel/' 
That  will  be  true  but,  unfor- 
tunately, we  are  talking 
about  two  different  things. 

House  wiring  for  each 
120-volt  circuit  consists  of 
three  wires.  A  black  insulat^ 
ed  wire  is  described  as 
"hot"  since  it  is  energized 
at  all  times.  The  white  in- 
sulated wire  conducts  no 
electric  current  unless  the 
circuit  is  connected,  i.e.,  a 


switch  is  "on."  The  white 
wire  is  called  "neutral/'  The 
third  wire  is  the  grounding 
wire  and  connects  all  the 
metal  parts  in  the  wiring 
system  to  earth  through  the 
cold-water  piping  or  a  pipe 
driven  into  the  ground. 
Items  grounded  include 
metal  outlet  and  switch 
boxes,  metal  conduit  metal 
cases  of  stoves,  refrigera- 
tors, and  washers.  A  three- 
prong  appliance  cord  con- 
tinues the  grbunding  all  the 
way  to  the  outer  shell  of  a 
test  instrument  or  hand 
power  tool.  Any  fault  in 
such  an  appliance,  as  a 
loose  wire  or  worn  insula- 
tion touching  its  grounded 
metal  frame,  will  cause  a 
house  fuse  or  circuit  break- 
er to  trip.  Appliances  or 
tools  that  do  not  have  this 
protection  are  danger- 
ous—you could  get  a  shock 
if  something  should  go 
wrong  with  the  internal  wir- 
ing. 

Many  homes  have  a  Test 
button  on  the  service  panel 


which  when  pressed  will 
open  the  circuit  being 
tested,  indicating  that  no 
ground  fault  exists. 

Perhaps  it  would  be  bet- 
ter to  describe  the  outside 
service  problem  as  "an 
open  ground  return/'  and 
not  a  ground  fault,  al- 
though it  is.  However,  know 
the  difference! 

It  is  worth  repeating:  An 
open  ground  return  in  a 
three-wire,  240-volt  system 
will  put  unusually  high  volt- 
ages on  certain  loads  of  the 
house  system  which  may 
cause  them  to  overheat, 
burst  into  flames,  and  de- 
stroy your  home.  Be  aware 
of  the  symptoms  and  cure. 
The  total  destruction  at  my 
home  before  correcting  the 
problem  was  as  follows:  1) 
power  transformer  in  heat- 
ing system,  2)  smoke  detec- 
tor connected  to  house  line, 
3}  high-voltage  capacitor  in 
TS-520,  4}  power  supply  in 
garage  door  opener,  5)  verti- 
cal linearity  in  TV  set. 

Those  low  voltages  may 


be  just  as  dangerous  where 
refrigerator  or  washing 
machine  motors  are  con- 
cerned. Insufficient  voltage 
will  prevent  them  from  run- 
ning, thus  preventing  them 
from  producing  a  back  emf 
to  raise  their  effective  im- 
pedance. They  will  present 
a  low  dc  resistance  to  the 
line  voltage,  perhaps  draw- 
ing abnormal  current,  heat- 
ing up,  bursting  into  flames, 
and  who  knows  what  then. 
It  makes  me  a  little  ap- 
prehensive when  I  go  on  a 
vacation.  Have  I  discon- 
nected all  appliances?  But 
can  I?  No,  because  I  like  to 
have  programmed  lights  go 
on  in  various  rooms  at  night 
to  indicate  occupancy. 
Probably  those  lights  would 
burn  out  fast  at  218.9  volts 
before  any  damage  could 
be  done.  But  what  about 
the  120-volt  smoke  detec- 
tor? Yes,  and  how  about 
that  little  door-bell  trans- 
former nailed  to  the  cellar 
ceiling  floor  beam:  That's 
never  turned  offiB 


ORDER 

TOLL 
FREE 


OCTOBER  VALUES 

1-800-336-4799 

(Orders  Only,  Please) 

ORDER  HOURS:  11  am  -  7  pm  M*F 

10  am  -  4  pm  Saturday 


Bonus:  2%  Qistount  for  Prepaid  Orders 

fCashwf's  Check  or  Money  Order/ 


M 


TEN  TEC  SPECIALS 
515  Argqnaut  HF  XCVR    ,  .  399  95 

$25  Afgqsy  HF  XCVR  499.95 

S46  Omni  C  HF  XCVR 7069.00 

Complete  Line  of  Filters  and  Accessories  in  Stock 
—  CALL  FOR  QUOTE    - 

MJF  PRODUCTS  (Call  tor  oxHbt  IVTFJ  Etetns) 

9Q9  New  3KW  Tuner 2B7.75 

962  1  5KW  Tuner  mtr/switch 199.95 

949B  300  watt  delude  twner  122  00 

941  C  300  watt  tuner  switch/ mtr      .  .  78  42 

940  300  Wrtti  tuner  switch/mtr.      ,  69  70 

495  Keyboard  II  296  95 

752 B  Dual  tunable  filter  78.42 

SUPER  STICK  i I  5/8  2m  ant  IB  95 

OAIWA/MCM 
CN  520/CN  540  Watt  Meters  59  95/69  95 

CNW418/CNWS1S  Afit    Tuner$  169  95/279.95 

CNA  2002  Auto  2  5W  Tuner  399  95 

ASTflON  POWER  SUPPLIES  [13  8  VDC} 
nS7A  S  amps  continuous.  7  amp  1CS  48  60 

RS12A  9  amps  continuous.  12  amps  iCS  68.35 

RS20A  IS  amps  continuous.  20  amps  iCS         ,      87  20 

RS20M  same  as  R520A  ^-  met«rs 105  50 

RS3BA  26  amps  (continuous.  35  amp  fCS    .  ,    .    131  95 
RS35M  same  as  RS3BA  +  meters  ,  .  151  95 

VS35M  25  amp  continuous  adjustabie            .  .  ,  ,  171  OD 
VS20M  16  amp  continuous  adjustable 124.00 

MINIQUAD  HQ1  12S.9S 


VoCOM  ANTEMIVAS/2m  Amps 
5/S  wave  2  m  hand  hetci  Ant 
2  watt^  in,  2  5  watts  out  2m  Amp 
200  mw  in^  25  watts  out  2m  Amp 

2  watts  in.  50  watts  out  2m  Amp  . 

Power  Pocket  for  ICOM  2A/2AT 

MIRAGE  AMPS  &  WATT  METERS 
MP1/MP2  Walt  Meter,^ 
2m  Amps  B23.  61016,  eiOS    B3016 
UHF  Amp  D1010IM,  D24N 

BEMCHER  PADDLES  Bfack/Chrome 

BUTTERNUT /VfW  HF6V  10  SOm  Vertictal 


15  95 

69  95 

82  95 

105^5 

179  95 

CALL 


35  25/42  95 
109.95 


SUP&R  SPECfALS 

ROTORS 

ALLIANCE  H073 

COE  Ham  IV 
AZDEN  PCS  300  hanrtHeW 

NEW^   PCS  4000  2m  XCVR 
SAIVTEC  144up  Himdheid 
TOKYO  HIGH-POweR 

HL32V  2m  Amp  30  Out 

Hl^OU  440  450 MHz  jimp  20  Out 

H  LI 60V  2m  Amp  160  Out. 

KF  Tuners  

KDK  FM  2030  25  watt  FM  XCVR 
Microlog  Act-1   . 


91  95 
195  95 
284  00 
ZS4  00 
289  95 

7500 

99  00 

29995 

CALL 

27S95 

.    CALL 


BfG  DfSCOUNTS 

KEhJWOOD.  ECOM.  YAESLi 
—  CaH  for  quQHtes  ^- 


HV  GAIIM  ANTENNAS  v   .      CALL  FOR  QUOTES 

A/FW/TH7DX  Tritoand  Beam  NOW  (N  STOCK! 

Upgrade  kits  for  TH60XK  to  TH7DX    Mo3t  ant^nn^^ 

now  with  stdint^s^  hfirdware. 

HY  GAJN  ANTENNA/TOWER  PKGS CALL 


CUSHCRAFT  (other  antennas  in  stock) 
A4  New  Tfiband  Beam  l0-15-20m 
A3  New  Trihand  Beam  I0-l5-20rr> 
AV3  New  10-15  20m  Vertidat.  ... 

ARX  2B  Naw  Ringo  ^^n^&i  2m  

A32-1&  am  '  Boomer  '  DX  Beam 
220 B  220  MKz     Boomer  ' 
214&  Jf    Boomer  144-146  MH? 
214FB  Jr.  Boomer  144  5  14a  MHz 

A147-11   11 -Element  2m 

TELEX  HEADSETS  HEADPHONES 
C1210/C1320  Headphonjss  ,  . 

PROCOM  200  Headsel.'dual  \mp    MIC 
PROCOM  300  It/wt  Haadset/dual  Imp,  mic 
CABLE  RG213  Mil  Spec 
RGfl/U  Foam  95%  Sliield 

8  wire  Rotor  2  #18.  6  #  22 

Mini  8        

KLM  ANTENNAS  (other  amenm^s^  in  stock) 
KT34A  4  Element  Triband  Beam 
KT34XA  6-EJement  Triband  Seam  .  .  .     . 
144-t4^  13tB  2m  13  Elem   with  bakm 
144  T 4©  16C  2m  16  Elem    tor  oscar 
420-450  14  420-450  MMz  14  elem    beam 
420-450  18C420-450  MHz  IS-eiem    oscar 
432  16L&l6G3em  430-434MHzbeam/balijn 
HUSTLER  5BTV  10'80m  Vertical 
4BTV  I0-40m  Vertical 
3TBA  New  lO-15-2Qm  B&nm 
HF  Mobile  Resonators  Standard 

10  and  15  meter  8.95 

ZQ  meters  11.95 

40  meters  13  95 

75  meters  14  SO 

AVANTI  AP  151  3G  2m  on  glass  ant  .    .  . 


28 


224  95 
1  72  95 
44  50 
34  50 
81  95 
74  95 

68  ao 

68  2D 
37  95 

95.40  95 
81  95 
73  95 
26c/ft. 
24c/ft 
lec/H 
12t/ft 

.310.95 
45995 
77  95 
93  55 
37  54 
5a. 70 
60  70 
99  95 
7898 
18895 
Super 
13.50 
15  9S 
1850 
28  95 
28.95 


ORDER  INFORMATION 
Orders:  1-800-336-4799 

Information 
and  Virginia  Orderls: 
Store  Hours^  M-W-F:  12  noon-S  prn 

T-Th  S:  10  am-4  pm 


STORE  LOCATION  &  MAILING  ADDRESS 


(703)  643-1063 


13646  Jefferson  Davis  Hwy. 
Woodbridge,  VA  22191 


^453 


—  CALL  FOR  QUOTES  — 

Send  stamp  for  a  flyer.  Terms:  Prices  do  not  include 
^hipping.  VISA  and  Master  Charge  acin^^pt^d.  2%  dis- 
count for  prepaid  orders  (eaSibiers  check  or  money 
order|.  COD  fee  S2.00  per  order,  Prices  subject  to 
■change  without  notice  or  obligsti an  No  personal 
checks  accepted,  Returns  subject  to  10%  restocking  fee. 
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THE  NEW  MIX  MINI 

Tons  of  fun  with  a  tiny  side  band  transceiver 


Small  enough  for  your  hip,  tunchbox, 
or  camper,  the  new  MLX  Mini  lets 
you  create  your  own  fun  wherever 
you  go.  A  nnonoband  transceiver,  the 
MLX  perfornns  like  a  big  rig  and  has 
all  the  features  you1l  ever  need,  plus 
some  options  we  know  you'll  want. 
Contact  your  nearest  dealer  for  full 
Specifications. 


$22950 


Specifications: 

•  25W  PEP  20W  CW,  LED  ±  100Hz  accuracy 

•  Monoband  transceiver  covers  any  band 
160-6  meters 

•  12V  DC  power  requirements 

•  2.IH2  select ivrty 

•  Sensitrvity  better  than  ,35uV  for  lOdB 
signal  to  noise  ratio 


•  Single  conversion  super  heterodyne 
receiver  design 

•  Easy  to  read  digital  display 

Options: 

•  Nl'CAD  12V  portapak  available 

•  AC  pov^er  supply  with  built  in  speaker 

•  Anfenna  tuner 


D€nT?on 

1605  COMMERCE  DRIVE 

STOW,  OHIO  44224 

(216}  688-4973 

TELEX  241-633 


THE  RTTY  ANSWER 


JRl  FSK-500 


Ttifif  f  tttn  fr 


tfCi«U 


»i%i«i*i« 


t  M: 


THINKING  OF  RTTY?? 
APPLE  . . .  TRS   . .  HEATH  . . .  DEDICATED  SYSTEM?  SOFTWARE? 
ir^TERFACE?  PERFORMAh4CE?  PRICE?  We  know  you  have  questions 
check  our  answers.  Call  today  for  information  on  our  terminal  units! 


700  TAYLOR  RD. 
iLUMBUS.  OHIO  43230 
(614}  864-2464 
VISA  OR  MASTER  CHARGE  ACCEPTED 

IMMEDIATE  DELIVERY 


lohn  S.  Wifcox  KS4B 

PO  Box  12 

St.  Msry^  City  MD  20636 


Fine-Tune  Your  IC-280 

15-kHz  step  rate  got  you  down? 


The  versatility,  quality, 
and  plain  good  looks  of 
I  corn's  2-meter  equipment 
have  made  this  line  very 
popular.  The  IC-280  is  the 
epitome  of  all  these  traits. 
One  feature  is  the  well- 
thought-out  system  used 
for  tuning.  By  spinning  one 
continuously  detent ed 
knob,  the  operator  is  able 
to  quickly  scan  from  143,90 
through  148.11  MHz.  When 
tuning,  an  optical  chopper 
causes  the  microprocessor 
control  chip  to  update  the 
multiplexed  digital  readout 
and  tunes  the  phase-locked 
loop  with  a  digital  coding. 
The  phase-locked  loop  in- 
crements or  decrements  in 
5-kHz  steps  except  in  the 
1  46-to-1  48-MHz  range. 
Here,  it  hits  all  the  normal 
and  tertiary  repeater  chan- 
nels in  15-kHz  steps. 

In  an  area  where  the 
repeater  density  i§  not  too 
high,  it's  been  my  ex- 
perience that  any  and  all 
frequencies  in  between  the 
active  repeater  channels 
are  fair  game  and  are  used 
frequently  for  simplex  oper- 


IC7 

MICRO- 

PROCESSOR 

A3 
S3 

;b 

1 

Ci' 

2 

TO  MHz 

> COUNTER  Df    PHASE 
LOCK   LOOP 


ation.  It  invariably  seems 
that  when  I'm  asked  to  go 
to  a  simplex  frequency 
from  a  repeater^  I'm  always 
5  kHz  off  with  the  IC-280, 

To  correct  this  problem,  1 
found  that  1  could  modify 
the  digital  coding  on  the 
MHz  lines  from  the  micro- 
processor, 1C7,  to  the  PLL. 
This  fools  the  micro- 
processor into  thinking  it^s 
tuning  144-145  MHz  in 
5-kHz  steps  when  the  PLL 
actually  sees  146-147-MHz 
frequencies.  This  is  a  rever- 
sible change  and  does  not 
add  any  externa!  switches 
or  accessories  that  would 
distract  from  the  clean 
looks  of  the  IC-280. 

The  MHz  data  line  logic 
from  the  microprocessor  to 
the  PLL  is  shown  simplified 
in  Fig.  1 .  It  can  be  seen  that 
the  difference  between 
144-145-MHz  data  is  the 
logic  on  iines  B3  and  C3, 

I  decided  originally  to 
use  the  circuit  shown  sim- 
plified in  Fig.  2  to  modify 
the  data  lines.  By  hard-wir- 
ing the  transmitter  in  the 
10-Watt  mode,  the  HI-LOW 
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button  on  the  front  panel 
becomes  available  for  con- 
trolling the  gate  operation. 
In  the  normal  position,  B3 
and  C3  data  would  not 
change  through  the  gates. 
When  a  high  is  placed  on 
the  switch,  the  exclusive 
OR  gating  will  reverse  the 
data  levels  on  the  two  lines 
going  to  the  PLL. 

After  spending  several 
evenings  experimenting,  I 
found  the  parts  required  to 
interface  a  4070  quad  ex- 
clusive OR  chip  into  the  cir- 
cuit were  more  than  I  want- 
ed  to  use, 

1  finally  decided  that 
even  with  all  the  CMOS  IC 
sophistication,  a  simple 
DPDT  relay  would  do  the 
same  thing.  1  settled  on  a 
Potter  and  Brumfield  type 
HPS  microminiature  DPDT 
relay.  It  measures  only  .41" 
X.81"x.4r'.  Mine  has  a 
24-volt  coil  but  keys  reli- 
ably with  as  little  as  10 
volts.  Tweive-volt  relays  are 
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available  in  this  line.  Using 
contact  cement  1  placed 
mine  on  the  underside  of 
the  groundshield  that  cov- 
ers  IC3  on  the  PLL  board. 
The  relay  pins  extend  out 
from  under  the  cover  by 
IC6.  All  connections  are  sol- 
dered directly  to  the  relay 
pins.  Fig,  3  shows  the  relay 
wiring.  Solder  the  jumpers 
before  cementing  the  relay 
can  down. 

Remove  the  gray  wire 
from  the  main  unit  board 
printed  circuit  pad  marked 
HI-LOW.  Pull  the  wnre  back 
through  the  clear  plastic 
spaghetti  and  reroute  it  for 
connection  to  the  relay 
coil.  This  wire  is  from  the 
HI-LOW  switch.  Ground  the 
other  side  of  the  relay  coiL 

lumper  the  HI-LOW  sol- 
der pad  to  ground.  This  sets 
10-Watt  operation  of  the 
transmitter.  With  it  left 
open,  you  would  have  con- 
stant 1~Watt  operation. 

Find  connector  J4  on  the 
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PLL  board.  The  red  and 
brown  wires  on  this  connec- 
tor are  B3  and  C3  coming 
from  |1  and  the  micropro- 
cessor in  the  remote  head, 
Snip  them,  leaving  enough 
wire  on  the  J 4  side  to  solder 
to  the  relay.  They  go 
through  )4  to  the  PLL 

Extend  the  remaining  red 
and  brown  wires  from  J1  a 
few  inches  and  solder  to 
their  respective  relay  pins. 

Remove  the  remote 
transceiver  head,  its  cover, 
and  the  speaker.  Find  the 
open  lug  on  the  HI-LOW 
switch  and  solder  a  wire  be- 
tween it  and  the  switched 


12    volts    on    the    power 
switch. 

Dress  and  check  all  the 
wiring  to  the  relay  and  reas- 

semble  the  transceiver. 

By  pressing  the  HI-LOW 
switch  to  the  LOW  position, 
83  and  C3  lines  are  re- 
versed. 144  on  the  display  is 
actually  146  145  is  actually 
147,  The  100-,  10-,  and 
5-kHz  digits  are  correct.  No- 
tice that  143  and  148  MHz 
remain  unchanged.  By  re- 
leasing the  HI-LOW  but- 
ton, normal  operation  is  re- 
stored. 

I  no  longer  miss  all  that 
146-147  simplex! 
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A  Gem  of  an  RIT 

customizing  the  receive  on  the  SB-104 


TWO  or  three  y^^rs  ago  I 
bought  a  new  Heath 
SB-104,  and  after  getting  it 
afl  together  found  that  I 
needed  some  sort  of  RIT 
feature.  RIT  (receiver  incre- 
mental tuning)  can  be  very 
helpful  in  a  roundtable 
when  one  of  the  stations  in 
the  group  is  slightly  off  fre- 
quency and  you  need  to 
tune  in  the  station  a  little 
better.  When  this  is  done, 
however,  the  other  station 
or  stations  will  retune  to 
you,  and  after  a  few  rounds 
of  this  you  find  everyone 
has  migrated  several  kjlo- 
hertz  away  from  the  origi- 
nal frequency. 

Or— and  this  is  my  situa- 
tion—voice characteristics 
are  such  that  the  other  sta- 
tion   thinks    you    should 
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sound  a  little  higher  or  low- 
er in  frequency  and  the  op- 
erator retunes  slightly.  The 
net  effect  is  the  same  in 
both  cases,  and  some 
means  of  effecting  receiver 
fine-tuning  without  chang- 
ing the  transmit  frequency 
is  desirable  if  not  necessary. 
Heath  offers  a  separate 
vfo  (variable  frequency  os- 
cillator) so  one  could  get  in 
the  one  unit  the  capability 
of  changing  a  receive  fre- 
quency without  changing 
the  transmit  frequency,  and 
be  able  to  operate  split  fre- 
quency  in  the  same  band. 
Split  operation  is  common 
enough  in  DXing  and  in 
some  contests,  but  for  gen- 
eral use  it  is  just  another 
control  to  manipulate.  At 
first,  I  used  a  Kenwood  sep- 
arate  vfo  with  my  104,  and 
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Fig.  1.  Simple^  RIT, 
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since  it  had  built-in  RIT,  it 
was  used  almost  exclusive- 
ly. [For  those  interested  in 
such  a  scheme,  see  my  arti- 
cle, "The  Heath/Kenwood 
Connection/'  73  Magazine, 
AprtU979.) 

When  a  friend  wanted 
my  Kenwood  vfo  for  his 
520,  I  began  to  develop  a 
more  direct  RIT  system,  one 
which  could  be  integrated 
into  the  104's  vfo  circuit 
and  still  not  drastically  al- 
ter the  rig's  appearance.  In 
the  experimenting,  f  found 
that  not  only  could  I  get 
RIT,  but  that  there  was 
some  ''fallout"  extending 
into  a  few  other  areas  which 
are  of  interest  to  amateur 
operators. 

Simple  Simple  RIT 

Designed  into  the  Heath 
104  vfo  is  an  LSB  (lower 
sideband)  shift  system  to 
keep  the  readout  of  the  op- 
erating frequency  from 
changing  when  going  from 


upper  to  lower  sideband. 
This  is  only  a  nicety  since 
the  104  gives  a  totally  cor- 
rected readout  of  frequen- 
cy, computed  from  the  vari- 
ous oscillators  in  the  trans- 
ceiver. LSB  shift  seems 
nothing  but  a  carry-over 
from  the  days  when  — me- 
chanical readouts  of  oper* 
ating  frequency  making  it 
necessary  — the  operator 
did  not  have  to  recalibrate 
when  he  changed  side- 
bands on  moving  from  one 
band  to  another 

After  a  little  experimen- 
tation, 1  found  that  the  LSB 
shift  signal  going  into  the 
vfo  could  be  used  for  R!T.  A 
switching  diode  is  used  in 
this  circuit  to  effectively 
bring  some  added  capaci- 
tance into  circuit  in  the  vfo, 
thereby  changing  the  fre- 
quency by  a  small  amount. 
The  total  change  in  fre- 
quency on  the  104  was  1.9 
kHz,  and  this  meant  about 
plus  or  minus  950  Hz,  after 
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the  LSB  shift  cap  in  the  vfo 
was  adjusted  so  that  this 
much  swing  could  be  ob- 
tained—quite enough  for 
RIT  purposes, 

I  thought  about  changing 
the  diode  for  a  varactor  di- 
ode, etc.,  and  getting  more 
swing,  but  didn't  consider  it 
worthwhile.  The  vfo  is  sta- 
ble, with  no  drift  or  warm- 
up  miseries,  so  I  felt  it  bet* 
ter  left  alone. 

As  a  general  rule,  the  sim- 
pler the  circuitry  needed  to 
obtain  the  desired  results, 
the  better.  So,  if  you  will  re- 
fer to  Fig.  1,  you  can  see  the 
circuit  for  probably  the  sim- 
plest RIT  a   person   could 
ever  add  to  a  rig.  Simple 
squared!  One  RIT  pot,  two 
trimpots,    and    a    switch! 
First,    the   orange   wire 
coming  from  the  vfo  to  the 
LSB  mode  switch  will  need 
to    be   removed   from    the 
mode  switch  terminal  and 
connected  to  the  operating 
points  of  the  DPDT  switch. 
(One  could  even  eliminate 
DPDT  switch  SI  if  desired, 
since    the    transcelve    fre- 
quency can  be  obtained  by 
flipping  the  mike  switch  to 
transmit,   noting   the   read- 
out frequency,  then  going 
back  to  receive  and  adjust- 
ing the  RIT  control  to  show 
the  same  frequency  on  the 
readout   Of  course,   then, 
R2,    the    center   frequency 
adjustment,  would  not  be 
necessary  either.  One  could 
drill  a  hole  in  the  front  pan- 
el for  the  RIT  pot  the  con- 
trol could  be  put  in  place  of 
the  VOX  gain  or  delay  pots, 
or  it  is  even  possible  to  re- 
place the  VOX  delay  con- 
trol with  a  switch/potenti- 
ometer  combination.   This 
last  option  is  probably  the 
best  method,  all  things  con- 
sidered, but  the  VOX  delay 
control  would  then  become 
a  preset  control  located  in- 
ternally.) 

The  method  selected  for 
mounting  the  RIT  control  is 
up  to  the  installer,  of 
course,  and  there  may  be 
some  other  way  one  could 
mount  it  that  would  be 
even  more  practical  than 
the  one  I've  suggested. 


(It's  a  shame  that  the 
boys  at  Heath  didn't  furnish 
RIT,  but  if  enough  people 
get  the  message  that  all  the 
oriental  dandies  have  RIT 
and  everyone  wants  it,  then 
maybe  we'll  see  it  come  out 
on  the  next  go-around) 

To  adjust  the  two  trim- 
pots  in  Fig.  1,  first  swing  the 
RIT  pot  (R3)  from  extreme 
to  extreme  (CW  and  CCW) 
to  find  the  minimum  and 
maximum  frequencies.  The 
difference  between  the  two 
readings  is  the  total  swing. 
Then  adjust  the  pot  to  mid- 
position.  Turn  SI  to  OFF  so 
that  R2  can  also  be  adjust- 
ed to  the  same  reading- 
Turn  to  ON  and,  with  mike 
gain  turned  completely 
down,  press  the  PTT  (Push* 
To-Talk)  button  on  the  mike 
and  adjust  R1  for  the  same 
reading  on  the  digital  read- 
out This  completes  the  ad- 
justment The  simple^  RIT  is 
now  ready  to  go.  Terminal 
numbers  B9,  B1,  and  B7  cor- 
respond to  board-socket 
pins  of  regulator  board  B. 

Deluxe  RITrriT  RTTY 
Version 

At  my  station,  radiotele- 
type  also  is  used.  The  sys- 
tem is  by  Micro  log,  and  to 
be  able  to  use  the  104  on 
RTTY,  the  receiver  must  be 
adjusted  to  receive  1 .6  kHz 
tower  than  the  transmit  fre- 
quency. This  is  because  the 
Microiog  receiver  is  de- 
signed to  filter  and  regener- 
ate everything,  CW  and 
RTTY,  at  the  CW  sidetone 
frequency, 

I  could  have  used  the 
auxiliary  input  on  the  Mi- 
croiog to  develop  the  signal 
and  maintain  operation 
when  conditions  were  opti- 
mum, but  I  would  lose  the 
filtering  for  the  whole  sys- 
tem On  noisy  HF  bands 
you  need  all  the  filtering 
you  can  get,  and  the  signal 
conditioning  designed  into 
the  Microiog  is  practically 
unbeatable. 

With  the  new  RIT  circuit 
I  could  get  only  0.9  kHz 
swing  instead  of  thel  .6  kHz 
required.  So  I  hit  upon  the 
scheme    of    shifting    the 
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Fig.  3  Deluxe  RIT  circuiL 


transmit  frequency  by  a 
certain  amount  and  then 
the  receive  frequency 
could  be  as  much  as  1.9 
kHz  away.  With  100-Hz  ac- 
curacy on  the  frequency 
readout,  1  would  have  total 
control  over  the  transmit 
frequency  as  well  as  the  re- 
ceive frequency.  Now  I  had 
RIT  and  TIT  (transmitter  in- 
cremental tuning). 

In  Fig,  2,  you  can  see  the 
panel  layout  for  a  little  box 
I  picked  up  at  the  local  Ra- 
dio Shack  which  is  2"  high 
by  6"  wide  by  4"  deep,  A 
smaller  box  could  have 
been  used,  but  Km  glad  I 
used  this  one  since  I  ended 
up  putting  several  other  cir- 
cuits in  it,  which  HI  de- 
scribe later 

In  Fig.  3,  we  see  the  sche- 
matic for  the  deluxe  ver- 
sion. It  is  deluxe  because  it 
has  the  ability  to  tune  the 
transmitter  and  receiver  in- 
crementally and  indepen* 
dently,  and  the  ability  to  re- 
turn to  basic  non-RIT/TIT 
operation.  All  parts  in  this 
and  other  circuits  in  this  ar- 
ticle are  available  at  Radio 
Shack,  and  most  of  the 
parts  may  be  substituted 
for  by  others  if  the  ones 
called  for  aren't  immediate- 
ly available. 


For  example,  the  2 N 3904 
and  2N2222  and  other  tran- 
sistors of  similar  character- 
istics may  be  substituted 
for  each  other.  The  1N914, 
1 N41 48,  and  1 N4001  diodes 
may  be  interchanged  since 
they  all  will  work  effective- 
ly in  the  circuits.  The  same 
is  true  for  almost  all  parts 
used.  The  12-volt  zener  di- 
ode is  the  one  part  I  haven't 
specified  by  number  since 
almost  any  12-volt  zener  (Vi 
WattJ  will  work  fine. 

The  trim  pots  may  be  I  in 
ear  or  log  taper,  but  the 
RIT/TIT  control  pots  seem 
to  work  best  if  they  are  lin- 
ear. The  circuit  is  not  linear 
across  its  range,  but  it  is  still 
pretty  good  except  near 
one  end  of  the  pot's  rota- 
tion. Even  then,  it's  reason- 
ably smooth. 

The  constrMCtion  method 
I  used  was  to  mount  all 
parts  on  a  small  piece  of 
ioOthousandths-grid  per- 
forated board  (from  Radio 
Shack,  since  that's  all  we 
have  here);  then,  pigtails 
from  the  various  controls 
and  switches  were  attached 
to  the  board-mounted  com- 
ponents. There  was  enough 
strength  from  the  leads  so 
that  no  mounting  problems 
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were  encountered  A  bit  of 
CE's  RTV  (or  bathroom  tile 
silicone  rubber)  may  be 
used  to  secure  the  board 
and  relay. 

The  same  general  proce- 
dures may  be  used  for  ad- 
justing the  various  pots  [R3 
through  R6)  as  was  de- 
scribed for  the  simple  RIT 
circuit.  First  adjust  R5  [Fig. 
3)  for  center  frequency. 
Then  turn  RIT  switch  S2  to 
OFF  and  adjust  R6  for  the 
same  frequency  on  read- 
out Turn  S2  to  ON  and  then 
adjust  R4  with  mike  gain 
turned  fully  counterclock- 
wise, mike  PTT  switch  on, 
and  SI  in  NORMAL.  Then 
check  operation  of  R3  with 
SI  in  the  RTTY  position.  The 
transmit  frequency  should 
vary  as  indicated  by  the  dig- 
ital readout  This  concludes 
the  calibration  and  check 
out  of  the  circuit. 

Resistor  R1  in  Fig.  3  is  in 
the  circuit  to  limit  current 
in  the  transistor's  base  cir- 
cuit. It  also  serves  to  isolate 
transistor  Q1  from  the  PTT 
control  signal  line.  Diode 
D1  keeps  the  inductive 
kickback  voltage  or  ''fly- 
back" voltage  (developed 
across  relay  KVs  coil  by  the 
collapsing  field  when  Q1 
turns  off)  from  becoming 
excessive  and  possibly 
"puncturing"  Q1  's  junction, 
thereby  ruining  Q1. 

Resistor  R2  limits  current 
through  zener  diode  D2  to  a 
safe  level  and  allows  a  volt- 
age   difference    between 
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D2's  12-volt  clamping  ef- 
fect and  the  13.8-vott 
source.  Capacitor  CI  keeps 
the  zener  from  generating 
white  noise  due  to  random 
current  paths  through  the 
zener's  junction.  Capacitor 
C2  is  cheap  insurance  to 
further  guarantee  that  no 
possible  drive  can  occur 
due  to  any  residual  instabil- 
ity during  transmit 

Numbers  inside  termi- 
nals oathe  diagram  refer  to 
pin  numbers  of  104's  acces- 
sory socket.  The  letters  SP 
indicate  a  SPARE  socket  on 
the  back  of  the  104  Since 
the  deluxe  version  is  basi- 
cally an  external  add-on, 
connections  must  be  made. 
Therefore,  all  connections 
are  made  to  already  exist- 
ing signal  and  power-supply 
connections  at  the  acces- 
sory socket  and  the  orange 
wire  [LSB  shift  on  vfo)  is 
then  brought  out  to  a  spare 
socket  by  routing  an  exten- 
sion pigtail  wire  along  the 
cable  which  runs  down  the 
center  of  the  printed  circuit 
board  sockets  underneath 
the  104  chassis.  Use  plastic 
ties  or  lacing  twine  of  some 
kind  to  secure  the  wire* 

Itty  Bitty  RTTY 

While  the  information 
given  up  to  this  point  is  ap- 
plicable to  the  vast  majori- 
ty of  104  users,  there  are 
enough  RTTY  freaks  around 
(including  myself)  who 
make  use  of  or  are  interest- 
ed in  possibly  using  direct 
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Fig.  5.  RTTY  flipper 


RTTY  modulation.  I've 
found  AFSK  (audio  frequen- 
cy shift  keying)  using  the 
generator  kit  offered  by  one 
of  the  well-known  com- 
panies to  be  the  easiest  for 
me  to  put  into  service  while 
avoiding  any  modification 
to  the  rig.  But  since  the  RIT 
addition  was  so  available 
for  experimentation,  addi- 
tion of  some  half-dozen 
parts  to  the  workhorse  cir- 
cuit of  Fig.  3  also  gives  di- 
rect FSK  and  only  costs 
about  $3.00  more. 

The  circuit  of  Fig.  4 
shows  how  an  optoisolator 
(Radio  Shack  #276-1628),  a 
trimpot,  and  a  fixed  resistor 
do  this.  The  tuning  proce- 
dure is  similar  to  the  previ- 
ous versions  except  that  the 
shift  and  frequency  pots 
may  interact  so  that  you 
may  have  to  alternately  ad- 
just each  pot  (R5  and  R6) 
until  the  desired  results  are 
obtained.  The  digital  read- 
out on  the  104  makes  this 
fairly  easy,  but  a  local 
"RTTY  buddy"  should  be  on 
hand  to  let  you  know  how 
things  are  going  on  his  set 
Of  course,  it  goes  without 
saying  that  RTTY  would  be 
set  up  and  used  on  lower 
sideband  to  be  compatible 
with  the  normal  use  of  RTTY 
on  HF  bands  when  one  is 
using  AFSK.  But  this  system 
is  normally  set  up  and  used 
on  the  air  in  the  CW  mode. 
Remember:  Limit  power 
during  tests  and  operation 
to  about  25  Watts  output  to 
save  your  transistors.  More 
about  this  later. 

The  circuit  shown  in  Fig. 
4  uses  a  RTTY  signal  which 
normally  goes  to  ground  on 
"make."  This  is  the  scheme 
used  with  my  Microlog  key- 
board, but  in  case  your  sys- 
tem should  need  the  oppo- 
site  (or  an  up-going)  signal, 


Fig.  5  shows  how  another 
transistor  and  resistor  may 
be  used  to  get  this  type  of 
operation  going  for  you. 
The  diodes  connected  from 
the  base  of  the  transistor  to 
ground,  in  Fig.  5,  may  be 
used  if  your  system  has 
high-voltage  switching,  in 
which  case  the  base-current 
limiting  resistor  also  will 
need  to  be  changed  in  value 
by  using  Ohm's  law  and  the 
power  law. 

With  the  Microlog  sys- 
tem, I  was  able  to  use  a 
2N2222  instead  of  the  opto- 
isolator, but  a  local  friend, 
Lee  KJ5P,  told  me  that  he 
had  to  use  an  optoisolator 
with  his  Model  15  to  keep 
from  getting  hum  on  his 
transmitted  signal.  1  haven't 
seen  his  circuit  but  there 
probably  isn't  much  differ- 
ence between  his  circuit 
and  this  one.  By  the  way, 
Lee  used  his  104  external 
vfo  for  the  modification, 
and  in  doing  this  was  able 
to  avoid  opening  the  104  it- 
self. The  vfo  is  the  same  as 
the  internal  vfo,  circuit- 
wise,  so  operation  still  is  the 
same.  In  my  case,  1  still  use 
AFSK  but  have  the  ability  of 
going  FSK  in  a  few  mo- 
ments just  by  switching  ca- 
bles. 

Word  of  mouth  has  it 
that  the  104  can  transmit  at 
50  Watts  output  by  using  a 
cooling  fan  on  the  heat 
sink's  cooling  fins  (running 
RTTY).  With  four  transistors 
good  for  about  70  Watts 
dissipation  each,  this  may 
be  very  possible,  mainly  de- 
pendent upon  the  efficien* 
cy  of  the  heat-exchange  sys- 
tem. However,  I've  set  a 
limit  of  25  Watts  output— 
and  this  is  only  when  using 
a  cooling  fan.  With  the  104 
on  low  power  into  a  Den- 
Tron  GLA-TOOO  amplifier,  1 


get  about  65  Watts  into  the 
dummy  load  and  this  can 
be  done  all  day  without 
damage  to  the  final  tran- 
sistors or  driver  transistors. 
Although  protection  is  built 
in  for  the  finals,  I'd  rather 
play  it  safe,  and  65  Watts  is 
enough  for  most  purposes 
when  you  have  a  good  an- 
tenna. In  high  power  and 
very  little  drive,  the 
CLA-1000  will  run  150 
Watts  output  about  the 
maximum  safe  level  for  the 
amplifier. 

A  spin-off  of  the  RIT  proj- 
ect is  that  I'm  able  to  use 
the  PTT  signal  in  the  RTTY 
box  to  key  up  the  amplifier 
on  low  power.  Heath  fixed 
it  so  that  the  104  may  key 
an  amplifier,  but  the  relay 
keying  is  done  only  when  in 
high  power.  Fig.  6  shows  a 
relay-driver  circuit  with  di- 
odes to  protect  the  transis- 
tor from  any  possible  dam- 
age from  kickback  spikes 
from  the  relay.  With  this  cir* 
cuit  I  can  key  the  amplifier 
while  on  low  power. 
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A  call  to  Benton  Harbor 
gave  me  some  additional 
information  about  RIT  on 
the  104  While  talking  to 
one  of  the  "supertechs/'  I 
found  that  an  engineer 
there  had  put  RIT  in  his  104 
in  some  way  by  using  the 
LSB  shift  control  line  to  the 
vfo.  (The  technician  object- 
ed, saying  that  the  frequen- 
cy shifted  when  changing 
from  USB  to  LSB;  he  opined 
that  this  was  somehow  det- 
rimental when  changing 
sidebands.  The  fact  that  his 
boss  did  it  and  it  worked 
was  for  him  apparently  sec- 
ondary to  design  concepts. 
Perhaps  this  is  a  desirable 
quality  in  a  technician!) 

I  was  also  informed  that 
a  QST  article  had  a  circuit 
for  RIT  on  the  104  requiring 


one  to  go  into  the  vfo.  I 
went  back  into  my  vfo 
when  converting  my  104  to 
the  A  model,  and  it  didn't 
change  my  opinion  that  it's 
better  to  leave  a  potential 
drifter  alonel  Unless  one 
gets  thrills  from  complexi- 
ty, simplicity  is  better,  per- 
mitting the  operator  to  get 
it  together  and  going  with- 
out delays. 

Merely  taking  note  of  the 
readout  frequency  on  the 
104  and  tuning  to  it  when 
changing  sidebands  puts 
you  right  back  on  frequen- 
cy since  the  104  computes 
everything  for  you.  But  with 
the  recognized  standard  of 
certain  sidebands  being 
used  for  the  different 
bands,  when  would  one 
need  to  change  sidebands 


on  a  particular  band  (ex- 
cept to  prove  that  it  can  be 
done)?  In  normal  usage,  this 
is  never  done  by  the  oper- 
ator. 

So  now  you  have  it 
You've  seen  how  it  was 
done  and  how  it  can  be 
done  and  perhaps  this  has 
given  you  some  ideas  for 
improving  your  system. 
And  looking  at  a  schematic 
of  a  104  will  show  you  that 
only  three  or  four  parts  are 
needed  in  the  vfo  circuit  to 
shift  the  frequency.  If  your 
rig  doesn't  have  RIT,  these 
few  parts,  with  a  little  bit  of 
thought  and  just  a  little  ex- 
perimentation, could  give 
you  RIT  and  the  added  ver- 
satility—even if  your  rig 
isn't  a  digital  marvel  like 
the  104. 

Special  thanks  to  Lee 
KJ5P  for  his  initial  experi- 
mentation and  for  proving 
that  it  could  be  done  even 
before  I  decided  to  roll  my 
own.  I  guess  you  can  say 
we'd  both  rather  be  shifters 
than  drifters!  ■ 
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MEMORY  BACK-UP 

AND  HIGH  SPEED  PRINTER  OUTPUT* 

Never  Lose  Your  Memory  Again! 

All  "Here-Is"  memories,  ID'S  and  all  keyboard  in- 
put parameters  are  retained  for  2  weeks  by  tlie  in- 
ternal Ni-Cad  battery  &  charging  circuit.  Load  up 
ttie  memories,  carry  the  ACT-1  out  to  your  field-day 
site  and  be  ready  to  go  as  if  you  never  turned  it 
off!  Also  included  in  this  option  package  is  the 
high  speed  code  converted  RS-232  serial  printer 
output. 

The  best  gets  better  at  MICROLOG  Corp. 
18713  Mooney  Dr.,  Gaithersburg,  MD  20879 

Tel.  301-258-8400         TELEX  908153. 
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•  SIMPLE  DIRECT  CONNECTION  to  your 
Transceiver.  •  COMPLETE  SYSTEM,  built-in 
Demodulator  &  AFSK  Modulator  with  key- 
board programmable  tone  pairs  from  500  to 
3000  Hz.  •  SPLIT-SCREEN  operation  with 
keyboard  selectable  line  location  •  1400 
character  text  buffer.  •  TEN,  40  CHAR,  pro- 
grammable message  memories  (doubles  with 
BATT.  BACKUP),  plus  ID'S  WRU  &  SELCALs. 

•  RANDOM  CODE  generator  &  hand  key  in- 
put for  practice.  •  Baudot  60  to  132 
WPM.  •  ASCII  110  &  300  baud.  •  SYNC- 
LOC  MODE  for  Improved  ASCII  operation. 

•  RECORDER  INTERFACE  for  "BRAG- 
-TAPE"  or  recording  off-the-alr.  •  CODE 
CONVERTED  printer  output  in  Baudot  or 
ASCII.   •  SSTV/GRAPHiCS     transmit. 

•  FULL  63  KEY  Computer  grade  keyboard. 
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9"  monitor  $199.  Battery  Backup  &  RS232  print  $125, 
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Fast,  RelJabte  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


Toroidal  Core$,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc, 
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DUAL  DRIVE  TRIBANDE 


•  20,  15  and  10  meters  <"  Wideband.  Low  SWR.  No  tuner  needed 

*  Exclusive  phased  dual  drive  gives  higher  gain  Exclusive  coax- 
ial capacitors  have  lower  losses,  higher  Q  *  Transmitter  power  is 
radiated  not  lost  in  the  traps  "^  Full  power  low  loss  balun.  Gives 
improved  beam  pattern 

TET  Antenna  Systems  presents  three  fuN  size  trap  muffiband  beams  to  meet  every 
amateur  need  5  element,  4  element,  and  3  element  models  all  with  the  exclusive  TET 
dual  phased  dnve.  This  famous  drive  system  originated  with  HB9CV  and  was  perfected 
by  JA3MP  When  you  buy  TET  dual  drive  you  know  you  have  the  best.  \i  has  more  gain 
-  fust  like  adding  another  parasitic  element.  And  wide  bandwidth  so  you  can  use  your 
solid-state  transceiver  on  both  phone  and  CW  without  a  tuner. 

Only  the  highest  quality  materials  are  used  throughout.  All  aluminum  tubing  Is  6061  -16 
alloy.  Stainless  steel  fasteners  are  provided  for  ail  electricai  connections.  Tubing  Is  cut 
and  predrilled  to  precision  tolerances  for  easy  one  afternoon  assembly.  Light  weight 
and  low  wind  area  destgns  permit  use  of  simpler  support  structures. 

All  models  feature  full  3  Kw  PEP  power  handling.  VSWR  typical  1  5  or  less  across  bH  of 
20.  1 6  and,  on  1 0  meters,  from  28.0  to  29.2  MHz.  Drive  impedance  is  50  ohms  and 
maximum  element  length  21  \  They  accomodate  masts  from  1  */»  to  2'  diameter,  with* 
stand  winds  to  100  mph  and  are  furnished  complete  with  a  low  loss  balun  that  easily 
withstands  full  rated  power  For  gain  and  front* to  l:tack  ratio  specifications  write  or  call 
the  factory. 


HB35T 


Boom  Length:                             24^7" 
Turn  Radius:.                            18  10'^ 
Wind  Area  Ft^;                                 7.9 
Wind  load  lbs.  ®  80  mph:             1 60 
Boom  Dia  : 2" 

Weight,  lbs.  : 
Price: 

60 
$329.95 

+  Shipping 

npi^'^ 

B 

1 

w  1 

L  ANT 

HB43SP 

19' 8" 
.16'  9" 

6„6 

132 

.  .  ,        2" 

.  ,     38 

$239.9S 

+  shipping 


HB33SP 

13  2' 
15* 

4.7 

102 

.  .  ,   1-5/8" 

27 

1174.75 

+  shipping 
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HB43SP 


HB33SP 


Send  for  free  catalog  describing  these  dual 
drive  beams,  our  VHF  Swiss  quads,  roof- 
mount  towers,  elevation  rotators  and  more. 

Don't  wait  any  longer  to  start  working  rare 
DX.  Order  your  dual -drive  beam  today! 

BY  MAIL: 
TET  Antenna  Systems 
1924-E  W.  Mission  Road 
Escondido.  CA  92025 

BY  PHONE:  714-743-7025    .^i^o 
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lames  f.  iadd  K8}L 
5775  Kingfisher  Lane 

Ctarkston  Mt  4B016 


Protect  Your  Pass  Transistors 

the  crowbar  connection 


After  purchasing  a  Ten- 
Tec  544  transceiver 
and  matching  262M  power 
supply,  I  became  con- 
cerned about  the  possibility 
of  the  pass  transistor  in  the 
supply  shorting  and  causing 
damage  to  the  transceiver 
If  the  transistor  faits  by 
shorting,  approximately  23 
volts  will  be  applied  to  the 
transceiver 

Others  concerned  about 
shorted  pass  transistors  in 
this  and  other  brands  of 
solid-state  equipment  have 
added  crowbar  SCR  or  tran- 
sistor switches  to  short  the 
output  of  the  supply  to 
ground  if  the  output  volt- 
age rises  to  approximately 
15  volts.  This  worthwhile 
scheme  protects  the  trans- 
ceiver, but  it  leaves  one 
wondering  what  can  be 
done  to  reduce  the  possibil- 
ity of  having  a  pass  transis- 
tor  fail. 


It  seems  obvious  that  If 
the  pass  transistor  can  be 
made  to  run  cooler,  it  is  less 
likely  to  fail.  Therefore,  a 
simple  method  of  cooling 
the  pass  transistor  was 
sought.  The  instruction 
manual  for  this  and  other 
transceivers  suggests  fan 
cooling  for  high  duty-cycle 
operations  such  as  RTTY. 
Fans  can  be  noisy  and  hard 
to  mount  A  more  direct 
method  is  to  reduce  the 
amount  of  power  that  must 
be  dissipated  by  the  pass 
transistor. 

Since  the  amount  of 
power  that  must  be  dissi- 
pated by  the  transistor  is 
the  product  of  the  current 
through  and  the  voltage 
drop  across  the  transistor, 
lowering  either  one  of  these 
variables  would  do  the  job. 
Lowering  the  output  volt- 
age or  current  is  not  accept- 
able   to    most    operators 


since  it  results  in  reduced 
output  power.  The  only  ac- 
ceptable change  appears  to 
be  to  reduce  the  input  volt- 
age to  the  pass  transistor 
while  still  maintaining  nor- 
mal output  current  and 
voltage. 

Measurements  made  on 
my  544  at  full  output  power 
on  CW  on  40  meters  showed 
that  with  my  120-volt  ac 
line,  the  input  to  the  pass 
transistor  was  19  volts  at  a 
load  current  of  13  Amperes. 
Under  these  conditions,  the 
transistor  is  dissipating  68 
Watts  of  power.  I  then  con- 
nected the  ac  input  of  the 
262 M  power  supply  to  a 
variable  ac  source,  and 
tests  were  run  to  determine 
how  low  the  nominal  115- 
volt  input  could  be  made 
while  still  maintaining  ex* 
cellent  voltage  regulation 
at  the  required  current  of  1 3 
Amperes. 


Input, 

Input  to 

Output  of 

Power  dissipated 

Power  saved 

volts  ac 

pass  transistor. 

power  supply, 

by  pass 

over  120-V 

volts  dc 

volts  dc 

transistor  (Watts) 

Input 
condition 

120 

19 

13.76 

68 

Original 

112 

17,9 

13,76 

54 

14  W  =  20% 

108 

16.9 

13.76 

40 

28W  =  41% 

102 

15.8 

13,67 

28 

40  W  =  59% 

95 

14.03 

12,72 

17 

51  W  =  75% 

Ta6/e  1.  Pass-transistor  dissipation  and  output  voltage  vs.  ac  input  vohage  for  the  Ten-Tec 
262M  power  supply.  Notes:  T.  Load  current  was  13  An^peres  as  indicated  on  Ten-Tec  am- 
meter. 2.  All  voltages  measured  with  a  Fluke  8022  DVM.  3.  95-voft  input  arbitrarily  deemed 
not  an  acceptable  operating  condition.  4.  Ac  input  current  to  power  supply  at  120  Vac  was 
2.5  Amperes.  5.  Ac  voltages  measured  at  pins  on  power-supply  line  cord  plug. 
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I  found  that  for  my  sup- 
ply, the  input  could  be  low- 
ered to102  volts  with  only  a 
0.09-volt  reduction  in  the 
output  voltage!  Under 
these  conditions,  the  pass 
transistor  was  only  dissipat- 
ing 28  Watts,  a  reduction  of 
40  Watts  or  59%  over  the 
operation  at  the  full 
120-volt  condition!  Of 
course,  the  transistor  runs 
much  cooler  under  these 
conditions  and  is  less  likely 
to  fail.  The  results  of  these 
tests  are  shown  in  Table  1. 

To  take  full  advantage  of 
this  information,  one  could 
connect  the  input  of  the 
supply  to  a  continuously 
adjustable  ac  voltage 
source  rated  at  3  Amperes 
(for  the  544/262M)  and  re- 
duce the  ac  voltage  until 
the  nominal  13.8-volt  out- 
put  just  starts  to  drop  from 
its  no-load  value  when  the 
transmitter  is  keyed  at  full 
output  power. 

The  ''output''  pilot  lamp 
on  the  262M  supply  will 
flicker  when  this  point  is 
reached.  Unfortunately, 
continuously  variable  ac 
voltage  sources  such  as 
Variac  or  Powerstat  auto- 
transformers  are  expensive 
and  not  always  readily 
available,  so  a  different 
method  is  used. 

As  shown  in  the  schemat- 
ic  diagram  in  Fig.  2,  a  low- 
voltage  filament  transform- 


Fig.  1.  Schematic  of  the  pass  transistor  saver  SW1  —  DPDT 
toggle  switch  with  centef  off  position;  S1  —  120-volt  chassis- 
mount  receptabte;  Tl  —  Filament  transformer,  117/12.6Vc-t 
at  3  A  (Stancor  P-B358  or  equivalent  see  text). 


er  is  connected  in  a  manner 
that  allows  approximatelv 
6 J  or  12  6  volts  to  be 
subtracted  from  the  normal 
supply  voltage.  At  low 
loads,  such  as  13  Amperes, 
the  switch  is  placed  in  the 
Low  position  to  subtract 
12.6  volts  from  the  ac  sup- 
ply line.  At  greater  load  cur- 
rents, such  as  16  Amperes, 
the  switch  is  placed  in  the 
High  position  to  subtract 
6.3  volts  from  the  ac  supply 
line. 

Table  2  shows  the  results 
of  tests  made  when  operat- 
ing the  544  using  the  fila- 
ment transformer  When 
operating  at  full  output 
power  on  40-meter  CW,  my 
pass  transistor  is  now  dissi* 
pating  only  26  Watts,  a  sav- 
ings of  42  Watts  or  62% 
over  full  120-volt  line  volt- 
age operation  My  pass 
transistor  heat  sink  is  now 
cooler  than  the  heat  sink  on 
the  transmitter's  final  out- 
put transistors  after  a  full 
evening's  operation. 

Since  more  than  13  Am- 
peres may  be  required  for 
full  output  power  on  other 
bands,  a  test  was  conduct- 
ed at  a  load  current  of  16 
Amperes  using  a  filament 
transformer.  The  results  of 
this  test  also  appear  in  Ta- 
ble 2,  and  show  that  at  least 
a  40%  savings  in  power  dis- 
sipation can  be  realized 
while  still  maintaining  ex- 
cellent voltage  regulation. 

Construction  and  parts 
layout  is  not  critical.   The 

^Sff9  List  of  Ad¥erttS9fS  on  page  J 30 


unit  was  constructed  on  a 
2"  X  A"  X  5"  chassis.  Prop- 
er phasing  of  the  transform- 
er windings  is  accom- 
plished by  the  cut-and-try 
method.  If  your  trial  co^^ 
nection  causes  an  increase 
in  output  voltage,  reverse 
the  secondary  leads  of  the 
transformer.  For  safety, 
make  these  tests  with  the 
transceiver  disconnected 
from  the  unit.  Purists  may 
want  to  install  an  additional 
1/2-Amp  fuse  directly  in 
series  with  the  primary  of 
the  transformer. 

If  the  normal  line  voltage 
at  your  location  is  signifi- 
cantly less  than  120  volts, 
such  as  110  volts,  a  10-volt 
C-t  transformer  or  even  a 
63-volt  c-t  transformer  may 
be  more  suitable  than  the 
12,6-volt  unit  specified. 
When  selecting  a  trans- 
former, keep  in  mind  that 
the  output  voltage  of  a  fila- 
ment transformer  varies  as 
its  load  current  varies.  The 


AMATEUR  MICROWAVE  ANTENNA 


M-21  SYSTEM  FEATURES 
5&d&  System  Gain 
36"  Parobolic  Antenna 
Microwave  Downconverter 
enclosed  in  aluminum 
die-cast  case 
SPECIAL  PRICE  $179.95 

REGULAR  PRICE  $199.96 


T-1  SYSTEM  FEATURES 
Over  35db  System  gain 
22"  ParaboNc  Antenna 
Microwave  Downconverter 
enclosed  m  probe 
SPECIAL  PRICE  $129,95 


REGULAR  PRICE  $144.95 

M'2l  &  T'1  Systems 
come  complete  with: 
Attractive  Power  Supply 
50'  RG-59  60%  +  Foil 
3'   RG  59  Jumper 


SRS  has  other  microwave  systems,  kits,  boards,  and 
components  available.  Complete  Satellite  receiving 
systems  from  $2195.00.  Send  for  FREE  cataiog.  Dealer 
inquires  invited.  SRS  P.O.  Box  50  East  Detroit,  Ml  48021 
(313)  791-5551  Visa  &  Master  Card  Accepted, 


^njcUiT  Cft«4^ 


VISA' 
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output  voltage  of  a  trans- 
fornner  rated  at,  say,  12  6  V 
at  5  Amps  will  be  nnore  than 
12.6  V  at  currents  less  than 
5  Amps  assuming  rated  pri- 
mary voitage.  Two  or  more 
transformers  with  the  sec- 
ondaries connected  in  se- 
ries could  be  used  with  a 
multiple-position  selector 
switch  to  give  a  greater 
number  of  combinations. 

Equipment  manufactur- 
ers must  design  their  sup- 
plies to  operate  over  a  wide 
range  of  input  voltages.  If 


the  voltage  at  your  location 
is  on  the  high  end  of  the 
scale,  or  even  in  the  middle, 
this  unit  will  allow  your 
power  supply  pass  tran- 
sistor to  run  cooler  while 
still  maintaining  good 
voltage  regulation  and  max- 
imum transmitter  output 
power,  This,  combined  with 
a  crowbar,  will  reduce  the 
chances  of  damage  to  your 
transceiver  and  may  save 
you  the  trouble  of  locating 
and  replacing  a  defective 
pass  transistor.! 


Switch 

Load 

Input  to 

Output  of 

Power 

Power 

Ac  input  to 

positron 

current 

pass  transistor, 

power  supply, 

dissipated 

by 

saved  over 

power  supply, 

(Amps} 

volts  etc 

volts  dc 

pass  transistor 

1 20* V  input 

volts 

(Watts) 

conditton 

Notes 

13 

19.1 

13-88 

68 

Original 

120 

Low 

13 

15.8 

13.82 

26 

42  W  =  62% 

103  J 

High 

13 

17.4 

13.88 

46 

22  W  =  32% 

112.0 

Notes 

16 

18.0 

13.88 

66 

Odgfnal 

120 

Low 

16 

14.7 

13.20 

24 

42  W  =  63% 

Note  4 

High 

16 

16.3 

13,82 

40 

26  W  =  40% 

Note  4 

Table  2.  Results  when  operating  the  power  supply  from  the  transformer  voltage-reducing 
unit  Notes:  7.  A  slight  flicker  could  be  seen  on  the  262M  power-supply  Output  light  in  the 
Low,  16-Amp  condition.  2.  These  tests  were  run  one  week  after  the  tests  shown  in  Table  1. 
Note  that  normal  output  voltage  is  slightly  {0.12  V) higher.  3.  None^cross4he4ine  operation 
for  reference.  4.  Not  measured^  5.  Norma!  fine  voltage  was  approximately  120  volts. 
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All  Tied  Up  in  Knots? 

the  twisted  tale  of  Thomas  I.  O'Harra 


C/e/jn  i^cobs  KC7M 
Poverty  flat  AZ  B5925 

My  grandfather  was  Na- 
zario  Garcia  Baca, 
and  he  was  the  very  first 
radio  amateur  in  all  New 
Mexico.    He    was    also    a 


sheep  rancher,  and  that 
brings  up  the  most  famous 
knot  of  all,  the  "sheep- 
shank."   But    the    sheep- 


afTTEI»  END 


<STAIM04N^ 
END 


f'/ 


{^J 


EMD 


i^i 


(4) 
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shank  has  nothing  whatever 
to  do  with  sheep,  and 
Grandfather  Baca  never 
used  one  and  you  will  never 
need  one  either,  so  skip  it. 

The  Bowline 

My  other  grandfather, 
Frank  Elmer  Jacobs,  told 
me  a  story  about  another 
kind  of  knot,  done  on  a 
ham— a  ham  actor,  that  is. 
It  seems  the  good  old  boys 
in  San  Angelo  (Texas)  want- 
ed to  form  a  vigilante  com- 
mittee  like  the  ones  in  San 
Francisco  to  get  rid  of  a  cer* 
tain  Thomas  J.  O'Harra, 
alias  "Pretty  Good  Actor/' 
(He  had  been  legally  acquit- 
ted three  times  in  a  row  of 
swindling  women  by  prom- 
ising to  marry  them  J  The 
committee    had    posters 


printed  up.  inviting  Pretty 
Good    Actor    to    a    pretty 
good  "necktie  party." 
Well,  Pretty  Good  Actor 

was  hard  to  bluff,  and  he 
was  doing  a  couple  of  lucra- 
tive productions  at  the 
time,  so  he  stayed.  There 
was  nothing  to  do  but  go 
ahead  and  hang  the  man  for 
the  glory  of  Texas  and  the 
honor  of  Texas  women.  The 
committee  caught  htm 
coming  out  of  play  practice 
the  very  next  night.  They 
wanted  to  hang  the  man, 
but  not  kill  him.  Instead  of 
the  traditional  "hangman's 
knot/'  they  used  a  "bowline 
knot/'  It  makes  a  noose 
that  witl  not  tighten  up.  By 
including  Pretty's  chin  in  an 
oversized  noose  and  run- 
ning the  hanging  rope  up 


f/g.  7.  The  baw//ne.  faj  Lea^e  plenty  of  rope  for  both  the 
noose  and  the  knot  then  form  a  loop,  (b)  Pass  the  bitter 
end  through  the  loop  as  if  you  were  tying  a  simp/e 
overhand  knot  (c)  Now  take  the  bitter  end  around  the  stand- 
ing end  and  back  through  the  loop,  (d)  This  is  a  bowline 
knot  All  it  needs  is  tightening  in  a  special  way.  Notice  that 
the  bitter  end  has  merely  been  folded  back  on  itselt  To 
tighten  the  bowline,  pull  the  standing  end  while  holding 
both  the  bitter  end  and  the  other  rope  that  comes  out  of 
the  same  hole.  Beware:  If  you  put  I  it  wrong,  the  knot  will 
"turn  inside  out''  and  leave  you  with  a  useless  slip  knot 
around  the  bitter  end.  (e)  The  front  and  back  of  the  tight- 
ened, finished  bowline  knot 
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beside  his  nose  instead  of 
behind  the  ear,  it  did  not 
cut  off  his  air  nor  the  cir- 
culation to  his  head. 

The  victim  swung  back 
and  forth  and  slowly  twist- 
ed in  the  night  breezes,  look- 
ing up  the  rope.  The  vigilan- 
te committee  marched 
away  then  hid  behind  a 
fence  and  watched,  barely 
able  to  keep  from  bursting 
out  laughing.  When  Pretty 
Good  Actor  was  convinced 
they  were  gone,  he  fished  a 
knife  out  of  his  boot  and  cut 
himself  down  and  was  never 
seen  again  in  San  Angelo. 

Today  when  I  hung  up 
my  dipole  on  the  flagpole,  I 
used  a  bowline  for  the  same 
reason.  I  wanted  a  loop  that 
would  not  tighten.  Also,  a 
bowline  is  easier  to  untie 
than  a  lot  of  other  knots. 
See  Fig.  1. 

The  Sheet-Bend 

The  very  useful  ''sheet- 
bend"  got  its  present  name 
in    the    British    Navy    over 


fig.  2.  The  sheet-bend,  (a) 
First,  bend  the  stiffer  of  the 
two  ropes  back  on  itself 
and  stick  the  floppier  rope 
through  the  bight  (b)  Wrap 
the  light  rope  around  the 
bight  of  the  heavy  one.  (c) 
Weave  the  light  rope  over 
the  heavy,  under  itselt  then 
back  over  the  big  one. 
Tighten  the  sheet-bend 
careiuUy  by  pulling  both 
parts  of  the  big  rope  one 
way  and  the  standing  end  of 
the  smaller  rope  the  other 
way.  By  the  way,  this  knot  is 
also  good  to  join  tv^o  ropes 
of  the  same  size^  (d)  The 
finished  sheet-bend.  (Note: 
This  knot  is  easy  to  untie,) 
(e)  'Topperweld^^-bend"' 
for  tying  a  rope  onto  stiff 
antenna  wire.  The  wire  is 
stiffer  than  the  rope,  even 
though  it  is  thinner,  so  the 
wire  takes  the  bend  and  the 
thicker  rope  makes  the 
knot 

three  hundred  years  ago. 
'Tie  onto  that  big  cable/' 
the  captain  ordered.  'Tie 
it?!"  protested  the  gunner's 
assistant.  "'Sir,  I  can  barely 
bend  it."  The  old  name  of 
the  sheet-bend  was  I9^ftl!. 
The  sheet-bend  is  really 
the  same  knot  as  the  bow- 
line. If  you  tie  two  ropes 
together  with  a  bowline,  it 
is  called  a  sheet-bend.  It  is 
particularly  useful  for  tying 
a  little  rope  to  a  big  one.  I 
used  a  sheet-bend  on  each 
end  of  my  dipole  today  to 
attach  the  nylon  ropes  to 
hold  it  up.  You  and  I  might 
privately  call  that  a  ''cop- 
perweldTM-bend/'  but  the 
sailors  and  scouts  wouldn't 
recognize  it  by  that  name. 
See  Fig.  2. 

The  Double^Half  Hitch 

Why  didn't  they  call  this 
one  a  "whole-hitch/'  or  just 
a  "hitch"?  Anyway,  I  used  it 
this  afternoon  to  tie  the 
northwest  end  of  my  sky- 
wire  to  a  tower  leg.  It  is 


S23^ 


r<fj 


r^j 


ffj 


(») 
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Fig.  3.  The  double-half-hitch,  (a)  Wrap  the  bitter  end 
around  the  tower  leg.  (b)  Wrap  the  bitter  end  around  the 
standing  end  and  poke  it  through  the  loop  to  form  the  first 
half-hitch,  (c)  Now  do  it  again  in  the  other  direction  to  form 
the  other  half-hitch.  (Note:  If  you  make  both  half -hitches  in 
the  same  direction,  you  get  a  clove-hitch  instead.  Either 
one  works  just  finej(d)  Just  right  Now  tighten  it  by  pulling 
on  the  bitter  end.  If  the  standing  cord  is  not  under  tension, 
pull  on  it,  too.  (e)  The  finished  double-half-hitch.  This  can 
be  tied  in  a  rope  with  a  wild  horse  (or  a  160-meter  dipole) 
pulling  on  the  other  end.  (f)  The  clove-hitch.  It  is  every  bit 
as  good. 


good  for  that  sort  of  thing, 
because  you  can  tie  it  while 
you  are  pulling  on  the  rope. 
See  Fig.  3, 

The  Packer's  Hitch 

Say  you  want  to  pack 
that  triband  beam  and  haul 
it  up  the  mountain  on  Field 
Day.  You  get  it  all  up  on  the 
rack  of  your  cousin-in-law's 
plumbing  truck.  Then  what? 
How  do  you  tie  it?  Just  wrap 
all  the  rope  you  own 
around  it?  Keep  watching  in 


the  rear-view  mirror  for  one 
of  those  slippery  elements 
to  fall  out  on  the  road 
behind  you?  Fig.  4  shows  a 
little  rope-trick  that  will 
really  hold  things  together. 

Summary 

Just  any  old  knot  might 
fail  you  in  a  pinch.  The 
bowline  will  make  a  noose 
that  will  not  tighten  up.  Its 
cousin,  the  sheet-band,  is 
good  for  tying  ropes  togeth- 
er, even  if  they  are  different 
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HAL'S  FALL  SPECIALS 


HAl  2W4  MH^  DOWN  CONVERTERS  (FREQ  RANGE  2D0Q/250O  MHz[ 

2304 MODEL  i1  KITBASlCUNlT\A//PREAMPLESSHGHJSiNG  i FITTINGS  S34.9S 

2304MODEL«2KlT4wiinpr«^mp^  $44.95 

2304  MODEL  «3  KIT  { wi  I  h  H  tgh  Gai  n  pream  pj  SS4.gS 

MODELS  2  S  3  WITH  COAX  FITTJNGS  tN  *  OUT  AND  WITH  WEATHER  PflOOPeD  DIE 
CAST  HOUSINQS 

BASIC  POWER  SUPPLY  $1995 

POWCR  SUPPLY  KIT  FOR  ABOVE  WITH  CASE  S24.95 

FACTOI^V  WIRED  iTEST£D  134.9S 

ANTENHAS  &  OTHEfl  ACCESSORIES  AVAILABLE  SEND  FOR  MORE  INFO. 

2t 00-2500  MHZ 

'HMR-II  COMPUTE  UNIT 

GOMPtETE  SYSTEM  AS  SHOWN  HOT  A  KIT  INCLUDCS 
A  PC  eOARO,  POWER  SUPPLY,  CABLES  i 
CONNECTORS -PRE  ASSEMBLED  AND  TESTED  24dB 
GAIN  OR  Gf^EAf  ER 

1  UNIT,^. S 149  95 

2  UNITS......^^ S139.9S  «». 


HAL  300  PRE 
HAL300A/PRE 
HAL60OPRE 
KALGQQA^RE 


3  OR  MORE  UNITS. 
•HAM  MICROWAVE  RECEtVEFl 


PRE-SCALER  KITS 

j  Pre^arii  ^ed  G  1 0  Qoam  and  lai  I 

fSarr^  as  adove  but  mi\n  pra^mp, 

i  RFe^iile*d  G  to  boaf ti  and  all  c^omponerits^ 
(same  as  above  bui  ivim  preafitpi 

TOUCH  TONE  DECODER  KIT 


,S129,SSm. 


ST4.9fi 
S24» 


HKJHLV  STABLE  DECODER  lyT  COMES  WITH  2  SIDED,  PLATED  THRU  AND  SOLDER 
FLOweO  C^IO  PC  BOARD,  7  567  s.  2  7402.  AND  ALL  ELECTRONIC  COMPONENTS 
BOARD  MEASURES  3-1/?  JtS-l^  INCHES  HAS  IZLINESOUT  ONLYtaSJS 

NEW- 16  LINE  DELUXE  OECODEft  |69M 

DELUXE  izeuTTON  TOUCHTONE  ENCODER  KIT  UTILIZING  THE  NEW  ICM  ?20&  CHIP 
PROVIDES  BOTH  VISUAL  AND  AUDIO  INDiCATlONS'  COMES  WITH  ITS  OWN  TWO 
TONE  ANOOIZEO  ALUMINUM  CABiNET  MEASURES  ONLY  2'.^  *k3J^  'COMPLETE  WITH 
TOUCH  TONE  PAD  BOARD,  CRYSTAL  CHIP  AND  ALL  NECESSARY  COMPONENTS  TO 
FTN^SH  THE  KiT  PRICED  AT  S29J5 

NEW— leLINE  DELUXE  ENCODER  (39.% 

HAL  eCD- 16  LINE  DELUXE  ENCODER  INCLUDES  PC  BOARD.  ALL  PARTS  &  CASE 

13995 
HAL  ECD-12  LINE  DELUXE  ENCODER  COMPLETE  WITH  PC  BOARD,  ALL  PARTS  & 
CASE  129.95 

ACCUKEYER  (KIT)  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY  POPULAR 
W&4VVF  ACCUKEYER  ORlGlt^ALLY  DESCRIBED  BY  JAMES  GARRETT,  m  QST 
MAGAZINE  AND  THE  I97fi  RADIO  AMATEURS  HAND  BOOK  S16J5 

ACCUKEYER— MEMORY  OPTiON  KIT  PROVIDES  A  SiMPLE,  LOW  COST  METHOD  OF 
ADDiMG  MEMORY  CAPABILITY  TO  THE  WB4VVF  ACCUKEYER  WHILE  DESIGNED  FOR 
DIRECT  ATTACHMENT  TO  THE  ABOVE  ACCUKEYER  IT  CAN  ALSO  BE  AnACHEDTn 
ANY  STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY  $lfi.95 

BUY  BOTH  THE  MEMORY  AND  THE  KEYER  AND  SAVE 

CUMBINEO  PRICE  ONLY  S32.00 

PRE-AMPLIFIER 

HAL  PA'ie  WIDE  BAND  PRE-AMPLIFIER,  2  200  MHj  BANDWI DTH  i  -  MB  POINTS;  t9  dB 
GAIN 

FULLY  ASSEMBLED  AND  TESTED  ££95 

HALPA  1,<  WIDE  BAND  PRE  AMPLIFIER^  lO  MH/  TO  I  4  GHz.  !2dBGAiN 

FULLY  ASSEMBLED  $12.95 

CLOCK  KIT  —  HAL  73  FOUR  04GIT  SPECIAL— S7^.  OP 
EFATES  QN  12  VOLT  AC  INOT  SUPPLIED)  PROVISIONS  FOR  DC 
AND  ALARM  OPERATION 

S^DIGIT  CLOCK»12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  G  10  PRE  DRILLED  PC  BOARDS  t  CLOCK 
CHIP.6FN0COMM  GATH  READOUTS,  13  TRANS  ,3  CAPS  9  RESISTORS  5  DiODES 
3  PUSHBUTTON  SWITCHES  AND  INSTRUCTIONS  DON  T  BE  FOOLED  BY  PARTIAL 
KITS  WHERE  YOU  HAVE  TO  BUY  EVERYTHING  EXTRA.  WILL  RUN  OFF  ANY  1 2  VOLT 
AC  SUPPLY  -  PRICED  AT  *m95 

CLOCK  CASE  AVAILABLE  AND  WILL  FtT  ANY  ONE  OF  THE  ABOVE  CLOQ^  REGULAR 
PRICE       16  SO  eUT  ONY  S4.50  WHEN  BOUGHT  WITH  CLOCK, 

SiXfflGrr    ALARM   CLOCK    KTT   FOR    HOME.   CAMPER    HV.   OR   FIELD  DAY    USE 
OPERATES  ON  l^VOLT  AC  OR  OC.  AND  HAS  ITS  OWN  e&Hi  TIME  BASE  ON  THE 
BOARD  COMPLETE  WITH  ALL  ELECTRONIC  COMPONENTS  AND  TWORECE_  PRE 
DRIUED  PC  BOARDS    BOARD  SIZE  4*    k    3'    COMPLETE  WITH  SPEAKER  AND 
SWTCHES  IF  OPERATED  ON  OC.  THERE  IS  NOTHING  MORE  TO  BUY* 

PmCED  AT  S16,^ 
•TWELVE  VOlT  AC  LINE  CORD  FOR  THOSE  WHO  WtSH  TO  OPERATE  THE  CLOC« 
FBOM  1  lavOLT  AC  WHEN  PURCHASED  WTTH  CLOCK  KIT  %2SS 

SHIPPING  iNFOfWATlOH  ORDERS  OVER  S2S  WILL  BE  SHIPPED  POST  PAID  E;(CEPT 
ON  ITEMS  WHERE  AOO^f  ION  At  CHARGES  AFE  REQUESTED  ON  ORDERS  LESS  THAN 
$S.  PLEASE  tNCLUDE  ADDITIONAL  13:00  FOR  HANDLING  AND  MAILING  CHARGES 
SEND  20t  STAMP  F0«  FREE  FLYER  DtSTRjeulOR  FOR 

Almrv  Toww  ■  AP  Pmducti 

^<'^       HalT 


"MAI  ■  HAJKXO  C    NOWUWD 
WIZXH 


RONIX 

P  0  BOX  1101 

SOLTTHGATE,  MICH.  48196 

PHONE  {31 3)  2^^1782 


r*y 


uj 


Fig.  4,  The  packer's  hitch,  (a)  Wrap  the  rope  around  your 
load  Make  a  bowline  at  one  end  of  the  rope.  Make 
another  bowline  near  the  other.  Leave  plenty  of  loose  rope 
at  the  bitter  end.  (b)  Loop  the  bitter  end  through  both 
bowlines  and  pull  down  hard,  (c)  Now  pull  down  harder! 
More!  You  have  a  thfee-to-one  nnechanical  advantage 
now.  Sock  it  to  it!  Str-r-e-e-t-ch  that  rope!  (d)  Now  tie  the 
bitter  end  around  below  the  bowline  with  a  double-half- 
hitck 


sizes.  The  double-half*httch 
can  be  tied  on  a  rope  under 
tension.  And  the  packer's 
hitch  (which  is  a  combina- 
tion of  the  bowline  and 
double-half-hitch)  will  let 
you    put    the  squeeze   on 


anything  you  can  get  a  rope 
around.  These  special  knots 
are  good  for  passing  the 
Boy  Scout  Tenderfoot  ex- 
am and  are  good  for  many, 
many  jobs  in  the  Amateur 
Radio  Service. ■ 
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DO  IT  YOURSELF 


5EET 

^^              1          : 

— ! f — • — -^ 

t      PHD  HOBfl 

I  I 

.„with  complete 

—  T  VRO  systems 
^  ^-from  Soman 


THE  FINEST  ^_L_^ 
HOME  SATELLITE 
VALUE  IN  AMERICA 


I 


Complete  System  Price 


As  Low  As 


$1797 


50 


(Distributor  Price) 


II 


I 


Boman  Industries  offers  complete  Satellite 
Television  Systems  designed  specifically  for 
installation  by  ttie  purchioser  You  will  receive 
broadcasts  from  Geostationary  satellites 
witti  your  choice  of  3  DIFFERENT  Fiberglass 
Parabolic  Antennas  (9.  lO.  11  ft.)  Ttie  elec- 
tronics are  \he  latest  in  Satellite  TV  equip- 
ment utilizing  state-of-the-art  components 
and  circuit  design.  A  fully  illustrated  instruc- 
tion booklet  is  supplied  witti  eacti  system  to 
explain  the  easy,  step-by-step  installation 
procedures,  programming  information  and 
antenna  aiignment  directions.  Your  com- 
plete system  will  arrive  in  only  2  containers 
for  prompt  assembly  by  you  or  by  your 
dealer. 


■ 
■ 


For  information  about  your  local  Dealer,  Distributor  &  the  affordable 
high-quality  line  of  Boman  Satellite  Television  Products,  please  use 

the  reader  card  service  for  prompt  reply. 


*^1S7 


BOMAN  INDUSTRIES 

SATELLITE  PRODUCTS  DIVISION 

9300  HALL  RD.,  DOWNEY,  CA  90241 


Toll  Free  Numbers: 

Inside  Ca.:  (800)  352-2553 
Outside  CA.:  (800)  421-2533 


TOP  PERFORMANCE 

FROM  YOUR 

SAXTON  WrRE  &  CABLE  -  MANUFACTURED  TO  HIGHEST 
INDUSTRY  STANDARDS  FOR  GREATER  OUTPUT  AND 
MINIMAL  LOSS.  TOP  QUALITY  MATERIALS  ASSURE 
GREATER  STABILITY  AND  LONGER  TROUBLE  FREE  LIFE, 


COAXIAL  CABLES 

Sax.lMo. 

Type 

Dielectrrc 

Braid 

Type/Grade 

1583 

RG8/U 

Foam 

75% 

Good  Commercial 

8283 

RG8/U 

Foam 

95% 

Top  Commercial 

8284 

RG8/U 

Foam 

95% 

UL  Listed 

8285 

RG8/U 

Foam 

95% 

19  Strand"SUPEB-FLEX" 

8409 

RG213/U 

Poly 

95% 

Mil  C17D 

8421 

RG214/U 

Poly 

95%  Silver  Ctd. 

Mil  CUD 

8404 

RG62A/U 

93  ohm 

95% 

m\  C17D 

8405 

RG62A/U 

93  ohm 

95% 

Non*Contaminating  Jkt* 

8415 

RG62A/U 

93  ohm 

90% 

Good  Commercial 

8419 

RG6/U 

Foa  m 

100%  Foil 

P  us  61%  Braid 

1591 

RG5BC/^U 

PoJy 

95% 

MilC17DNon-Cont,Jkt. 

1588 

RG5S/U 

Foam 

80% 

Good  Commercial 

8299 

RG59B/U 

Poly 

95% 

Mi   01 7D  Non-ContJkt, 

8267 

RG69/U 

Foam 

80% 

Good  Commercial 

1613 

RG59/U 

Foam 

100%  Foil 

P  us  40%  Braid 

1686 

RGII/U 

Foam 

95% 

Excellent  Quality 

1596 

RG 1 74/U 

Poly 

90% 

Mil  C17D 

8315* 

52  ohm 

Foam 

93% 

Mini  RG8/U 

8280 

?5  ohm 

Poly 

90% 

Mini  Coax 

SIAMESE  CABLE 

8425 

RG59/U 

Foam 

95% 

Plus  2/18  Sound  Cables 

UNSHIELDED  MULTI- 
CONDUCTOR  CABLES 

1650  4  Conductor  22  AWG 

1651  5  Conductor  22  AWG 
1653  e  Conductor  22  AWG 
1655  4  Conductor  20  AWG 

POLARIZED  PARALLEL 
SPEAKER  WIRE 

10  8(  12  AWG  "SUPER  SOUND 
14  to  24  AWG  Clear  Jacket 


ROTOR  CABLES 

1039      8  Conductor{6/22  &  2/1 8) 
1485     5  Conductor  20  AWG  Flat 

^Available  Black,  White  &  Gray  Jacket 


tt 


MICROPHONE  CABLE 

1 290     20  AWG  Single  Conductor 
1 465     20  AWG  2  Conductor 

ANTENNA  WIRE 

1275      12  AWG  Enameled -Sol  14 
1285     14  AWG  7/22  Strd.  Copper 

LOW  LOSS  OPEN  WIRE 
TRANSMISSION  LINE 

1562  18  AWG  450  ohm  Insulated 
20  AWG  300  ohm  Insulated 
18  AWG  450  ohm  Uninsulated 


1563 
2500 
6000 


6001 


Open  Line  Spacer  Block  for 
Uninsulated  wire 

Open  Line  Nail  Type  Spacer 
Block  for  Uninsulated  Wire 


AVAILABLE  AT  THE  FOLLOWING  DISTRIBUTORS: 


AmabruT  Elcc  .Supp]  y 

62 1  Ctjminon wealth  Ave. 

Orlando,  f^L  3 2S02 

(3  OS  I  S94  3238 

B  &  S  Sakit 

37D7WU.S.20 

La  Porta,  IN  46350 

019)874-6826 

Barry  Ekt. 

ISJ«w  York,  WY  10012 
(2121  615- 700D 
l&rittsTwo-U'^V  Radio 
250S  N.Atlanta  Rd. 
Smyrna,  GA  30080 
(800)241-2027 

CdlifontiA  R&dio  SaJea 
420  Washington  A^e. 
Montibelfd,CA  90640 
(21  3J  722-1598 

Capitol  Sadvv  Cd. 

285  fM.SneJiJng  Ave. 
St.Paui.MN  5&1CH 
(61  2>  6421120 


Gtsmo  Co  mm. 
1039=  Latham  Drive 
Rockhill,SC  29730 
(803}  366-7157 
Ham  Radio 
2620  W,L3P3(ma 
Anaheim, CA  92301 
(21  3)  860-2040 

a  I.  Inc. 
1601  Ave,  O 
Council  BlunsJA515Dl 
(7l2f  3230142 

Les  DLstributArs 
16773  SW  304th  A*^, 
Homestead, F I,  33030 
(800)  327-2830 

Lci  DislributorA 

2070Elvyood  Ave, 
S.  Bend, IN  4663B 
(8001  348-2888 

L^  Cue  ComiEi  .Elect. 

1363  Hill  crest  Court 
Johnstown.PA  19605 
{SI  41  536-5500 


CraiK  Amateur  Ra<liO' 
1351  State  fld.    84 
Ft  LBuderdaiejL333l5 
(305)  525-0103 

CommTron  Ccpm. 
56  2B  Nat  man  PkwV» 
Sol  on, OH  44039 
(2161  248-1660 

E.  G.  K. 

13646  Jef(. Da vb  Hwy, 

Woodbrfdge,VA22192 

(BOO)  336-4799 

tlcccranlc  Serv.  Ccnter 
772  WE  268  West 

e(km,NC  23621 
(919)  835-5421 

Franks  DUt- 

157  S.  Mep1& 
OrleansJN  47452 
(81 2)  S65-3285 
Gateway  Eke  Corp. 
8123  Pages  I  vd, 
St.  Louis,MO  63130 
(314J427-eiie 


u 


THE  HAMS  BEST  FRIEND" 


Levkfis  Construction  Co. 
P.O.Box  100 
HumboltTN  38343 
1901}  7B4-5070 

McCce  Radio  Co» 
1901  MtGee  St. 
Kansas  Gitv.MO  64108 
{816)842-5092 

Pcrkc  Elect  ronics 

21 11  A  NE  161  St. 
M. Miami, FL  33162 
(305)  945-6301 

Pioneer  U'a$H-  El*?ut. 
9100  Gaatha^rsbura  Rd, 

Gaittiersburg,MD  20760 
(301)  948-0710 

Radio  World 
Oaedea  Co.  Airport 
TaTmtn9l  BIdcj, 
Ori&kany,IMY  13424 
(315)  736-0104 

Show  Me  Electronic  $ 
PhO.Box  63^ 
Hwy.  72  East 
Rolls, MO  65^01 
{3141364-3B96 


SAXTON  PRODUCTS,  INC.    215  N,  Route  303,  Congers,  N-Y,  10920 

Call  TOLL  FREE  800-431-2774  ^iei 


for  your  peace  of  mind- 
Determine  the  total  wind-load  area 
of  your  antenna(s),  plus  any 
antenna  additions  or  upgrading 
you  expect  to  do.  Now,  select  the 
matching  rotator  model  Irom 
the  capacity  chart  below.  If  in 
doubt,  choose  the  model  with  the 
next  higher  capacity.  You'll  not 
only  buy  a  rotator,  you'll  buy 
peace  of  mind. 


ANTENMA  WIKD-LQflD  CAPACITY 

RDTATDR 
MODEL 

WOUNTEO 

msiDE 

TOWER 

WITH  STANDARD 

LOWER  WAST 

ADAPTER 

AR22XL 
ur  AR40 

3.D  sq.  ft, 
1.28  $q.m] 

1.5  sq.  ft. 
[,14  sij.  mj 

CD45II 

B,5  sq.  ft- 

(.79  sq.  m 

6.0  $q.  ft. 
[4.6sq.  mS 

HAM  IV 

15.0  sq.  ft, 

11,4  sq,  rn] 

ni/A 

T^X 

20,0  5^.  ft, 

11,9  sq.m) 

N/A 

HDA3DG 

25.Q  sff.  ft. 
[2.3  sq,  ml 

N/A 

For  HP  antennas  with  booms  over 
26'  [8  m)  use  HDR300  or  our 
industrial  R3501- 


^316 


Full  d&tdls  at  betfar  Amateui  dealers  or  wrFti: 


\hti-gam 


T£LEX  COMMUNrCATiONS.  INC 

aECDMi^^Art  Eb..MnnvG«a  rWl^MSdiU.&A 
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TH5Mk2  Now  you  can  enjoy  outstanding  broadband  antenna  performance 
in  a  size  to  fit  most  city  lots.  With  5  elements  on  a  19  ft.  (5.8  m)  boom,  the 
TH5Mk2  has  4  active  elements  on  each  band.  Hy-Q  traps  and  monoband 
parasitic  elements  achieve  an  8.5  dB  gain  and  an  average  front-to-back  ratio 
of  19  dB  on  20  and  10  meters,  and  22  dB  on  15  meters,  VSWR  Is  less  than 
2:1  overthe  20  and  15  meter  bands,  and  from  28.0  to  29.4  MHz  on  10  meters. 
The  TH5Mk2  weighs  only  57  lbs.  (25.8  kg).  And  with  just  7;S  sq-  ft.  (.68  sq.  m) 
surface  area,  wind-loading  is  190  lbs.  at  80  mph  {86  kg-129  km/h).  In  addi- 
tion, theTH5Mk2  offers  the  same  solid  construction  and  outstanding  features 
as  the  TH7DX.  See  common  features  below 

TH7DX  The  new  standard  of  comparison  for  high  performance  broadband 
tribanders-  Using  a  dual  driven  7  element  system,  the  TH7DX  maintains  a 
VSWR  of  less  than  2:1  on  all  bands  including  ALL  of  10  meters  and  WITH 
8.8dB  gain. The  unrquecombination  of  Hy-Q  trapped  and  monoband  parasitic 
elements  produces  an  average  front-to-back  ratio  of  22  dB  on  20  and  15 
meters^  and  1  7  dB  on  10  meters.  Even  with  this  amazing  performance,  the 
TH7DX  boom  is  only  24  ft.  [7.3  m)  and  the  entire  array  is  no  bigger  than  the 
famous  TH60XX  Weight  of  theTH7DX  is  75  lbs  (34  kg)  with  surface  area 
of  9.4  sq.  ft.  {,87  sq.  m)  and  wind^loading  of  240  lbs.  at  80  mph  [108,9  kg- 
129  km/h), 

FEATURES  COMMON  TO  TH5Mk2  AND  TH7DX 

•  Broadband  dual  driven  element  system. 

•  Separate,  highly  efficient  Hy-Q  traps  for  each  band  handle  maximum  legal 
power  with  a  2:1  safety  margin. 

•  Unique  Beta  Match  assures  efficient  energy  transfer, 

•  dc  ground  for  lightning  protection, 

•  6N-86,  50  ohm  balun  included. 

•  Preformed  feed  straps. 

•  Stainless  steel  hardware  and  compression  clamps  for  all  electncal  and 
most  mechamcal  connections. 

•  Taper  swaged  6063-T832  thick-wall  aluminum  tubing 

•  Rugged  dieni^st  aluminum  boom-to-mast  bracket 

•  Twist  and  slip  proof.  dte*formed  heavy-gauge  aluminum  element*to-boom 
brackets. 

•  Packaged  in  two  boxes  suitable  for  UPS  shipment. 

CONVERT  YOUR  TH6DXX 

For  thousands  of  proud  TH6DXX  owners,  we  make  a  conversion  kit  that 
offers  all  the  broadband  advantages  of  the  TH7DX  and  includes  a  complete 
stainless  steel  hardware  package.  It  s  easy  to  assemble  and  when  completed, 
you  have  the  finest  tdband  antenna  you  can  buy,  the  TH7DX. 


TH5Mk2 


TH7DX 
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Qiii$y  ntteembiy  and  canslitvnt  reiiult.3' 


^3t6 


hu-gaJKi 


COMMUNICATIONS,  INC. 


Vljy^  'trmmA. 


See  LfSt  of  Adverttsers  on  page  J 30 
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PauI  Swearmgen  W9PIF 
R.R.  #1,  Box  485 
Benton  IL  62812 


The  Coax  Matcher 

it  may  be  all  the  tuner  you  need 


Antenna  tuners  can  be 
designed  to  match  a 
wide  range  of  feedline  irrv 
pedances  to  the  low-output 
impedance  of  the  typical 
amateur  transmitter.  Many 
of  the  current,  commercial- 


ly-made tuners  can  be  used 
for  coaxial  feedlines  or  for 
the  high-impedance  open- 
wire  feedlines.  This  flexibili- 
ty of  use  is  not  without  its 
price,  however,  as  the  high- 
impedance    capabihty    re- 


quires the  use  of  wide- 
spaced,  high-voltage  ca- 
pacitors. These  capacitors 
are  characterized  by  their 
scarcity,  large  size,  and 
high  cost. 

If    the    tuner    could    be 


Tuner,  with  D-104  for  size  comparison. 
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limited  to  use  with  low-im- 
pedance coaxial  feedlines 
from  normal  antennas,  then 
a  network  could  be  built 
using  tuning  capacitors  of 
the  closer-spaced  variety 
similar  to  the  loading  capa- 
citors in  today's  linear 
amplifiers.  Fig.  1  is  a 
schematic  of  such  a  ''coax- 
ial tuner"  that  I  built  and 
use  with  my  HF  antennas, 
which  include  a  tribander 
for20, 15.and10,  aquarter- 
wave  vertical  for  40,  and  an 
inverted  vee  for  80  meters. 
My  ham  gear  is  the  old  vac- 
uum-tube type  with  trans- 
mitter input  powers  of  1200 
Watts  PtP  on  Sideband  and 
up  to  1  k W  on  C W  and  RTT Y 
With  the  exceptions  of  the 
75-meter  phone  band  and 
the  upper  portion  of  10 
meters,  I  hiive  no  trouble 
loading  the  rig  with  the  ex- 
isting swr's  and  with  no  line 
tuner  in  use. 

I  wanted  a  tuner  because 
I  planned  to  acquire  a  solid- 
state  transceiver  in  the  near 
future.  Discussions  with 
others  about  the  swr  sen- 
sitivities  of  the  newer  solid- 
state  rigs  had  made  me  re- 
vise my  former  negative  at- 
titude towards  coax  tuners 
or  line  matchers.  A  tuner  is 


Take  your  favorite  H.T.  out 
for  a  drive  toniglit. 


VISA  or  MASTERCARD  for 
same  day  shipment 


"x; 


Fof  $69»95  you  get  the  most  efficient, 
dependablei  futly  guaranteed  35W  2  meter 
amp  Icit  for  your  handy  talkie  money  can  buy. 

Now  you  can  save  your  batteries  by  operating 
your  H.T.  on  low  power  and  still  get  out  like  a 
mobiie  rig.  The  model  335A  produces  35  watts 
out  with  an  input  of  3  watts,  and  15  watts  out  with 
only  1   watt  in.  Compatible  with  IC-2AT,  TR-2400, 
Yaesu,  Wilson  &  Tempo!  Other  2  meter  models  are  avail- 
able with  outputs  of  25W  and  75W,  in  addition  to  a  100W 
amplifier  kit  for  430MHZ.      ^362 

Communication  Concepts  inc.  SSSiSS"""""""'""'"" 


Transmits  perfect  Morse  Code  *  BuMt-tn  16 
character  buffer  *  internal  speaker  and  side- 
tone  *  Reed  relay  output  eliminates  keying 
problems  *  All  solid  state  circuits  and  sockets 
for  reliability  *  Speed  range  5—45  WPM  *  Perfect 
companion  to  our  CODE^TSTAR  ail-mode  code 
reader. 

MORSE-A^KEYER  KIT.  model  IV1AK-K,  Complete  kit  of  parts  St  manual $159,95 

MORSE-A-KEYER,  model  MAK-F,  Factory  wired  &  tested _ $199,95 

MORSE-A-KEYER  ESSENTIAL  PARTS   KIT,  model  EPK-K $    69.95 

(Essential  parts  kit  for  home-brewers  consists  of  pc  board,  board  parts  and  manuaL 
You    supply    ASCII     keytioard,      cabinet^     power    supply     &    miscellaneous    parts.) 

Send   check   or    money    order.    Use  your  VISA  or  MasterCard.  Add   $5.00  shipping  and 
handlirig   for   Continental    LJ,S.   Wisconsin    residents   add   4%  Wisconsin  State  SaJes  Tax, 


fHicfuscna^ 


Corporario  n  Teiephoner  (414}  241  8144 

Post  Office  Box  513G,  Thiensviiie,  Wisconsin  53092  ^50 


at  last  -  everything  at  your 

fingertips  I !! 


rattatd 


JaSSSSdii^-:"*' 


c*»» 


$784 


Radio  Equipment 
NOT  Included 

F.O.B,  Culver  City 

(CA  Residents  add  6%  sales  tax) 


Bring  ORGANIZATION  & 

CONVENIENCE  to  your 
HAM  Station!  Eliminate 
clutter  and  provide  lots  of 
space  for  everything  you 
ne^d  -  Tuners,  VFO,  CW 
Keyers,  Filters,  Telephone, 
Log  Book,  Etc... 


ANGLED  REAR  SHELF 
ALL  PARTS  FITTED 
STURDY  CONSTRUCTION 
WALNUT  or  PECAN  FINISH 

Floor  space:  39''w  by  30''d. 
Also:  5r'w  by  30''d  -  $199.50 

Dealers  Inquiries  Invited 


A  Finely  Crafted  Piece  of  Furniture 

With  a  REAL  Purpose  . . . 

Call  :  (213)  837-4870  or  Write  for  Information 

S-F  Amateur  Radio  Services    <> 

4384  Keystone  Ave.,  Culver  City.  CA  90230 


Hear 

Police/ Fire 

Weatlier 

on  2  Meter  Handhelds  with 
this  MFJ  VHF  Converter. 


Scanning 
Handhelds 

become 
Folice/Fire 

Scanners 


MFJ -31 3 


39 


95 


New  MFJ  VHF  convarter  turns  your  synthe- 
sized scanning  2  meter  handheld  into  a  hot 
Police/Fire/Weather  band  scanner. 

144-146  MHz  handhelds  receive  Police/Fire 
on  154-153  MHz  with  direct  frequency  readout. 
Hear  MOAA  weather,  maritime  coastai  plus 
more  on  160-164  hAHi. 

Mounts  between  handheld  and  rubber  ducky, 

Feodthm  allDws  simultaneous  scanning  of 
both  2  meters  and  Police/Fire  bands.  Mo  mis- 
sed caifs. 

HIgtipass  input  filter  ^tai  2;5  GHz  transistor 
gives  exceilent  uniform  sensitivity  over  both 
bands.  Crystal  controiled 

Bypass/OFF  switch  allows  transmitting. 
Won't  burn  out  if  you  transmit  (up  to  b  watts) 
with  converter  on.  Low  insertion  SWR.  Uses 
AAA  battery,  2YixV/2xV/?  in.  BNC  connectors. 

Enjoy  scanning,  memory,  digital  readout,  etc. 
as  provided  by  your  handheld  on  Police/Fire 
band, 

22D  MHz  Converter  for  2  M  Handheld 


MFJ-314 


MFJ-314,  [Ike  MFJ-313 

but  lets  you  receive  221- 
225  MHz  on  your  2  meter 
handheld. 

Police/Fire/Weather    Band    Con- 
verter  for   Z    Meter    Mobile    Rigs. 


MFJ-31Z 


MFJ-312,  iike  MFJ-313  but  tor  mobgle  2 
meter  rigs.  Transmit  up  to  40  watts  thru  con- 
verter   without  damage,    SO-239   connectors. 

Mobile   nnounting    brackets.    Rugged,    "OM" 
LED.  Use  12  VDC  or  AAA  battery.  3x4x1  in. 

Order  from  MFJ  and  try  it- no  obligation.  It 
not  delighted,  return  it  within  30  days  for 
refund  {less  shipping)  On_e  year  uncondr^ional 
guarantee- 
Order  today.  Call  toll  free  SO0-64M800, 
Charge  ViSA,  IVIC  or  mail  check,  money  order 
for  amount  indicated  pius  $4.[>0  each  shipping. 
Hear  policeyfire/weatlier  Order  now,      ^47 


CALL  TOLL  FREE  . . .    800-647-1800 


Calf  601-323-5869  in  Miss  outside  continentai 
IjEA,   tech/order /repair   info.    Tetex   53-4590, 

ENTERPRISES, 

INCORPORATED 


won,,        L  tri.^  n  /  knTi:  U  tj  I   f 

MFJ 


See  List  of  A<fveTtiser&  on  page  ^30 


\Box  494,  Mississippi  State,  MS  39762 
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certain  I V   a   much   simpler 

way  of  making  a  solid-state 
rig  happy  than  trying  to  find 
an  antenna  that  presents  a 
constant  52*Ohm  load  from 
one  end  of  the  band  to  the 
other.  The  coax  losses  are 
not  decreased,  or  in- 
creased, but  the  desk  may 
have  to  be  rearranged  to  ac- 
commodate the  tuner 

When  using  the  tuner  on 
75  meters,  rhe  120O'pF  vari- 
able capacitors  did  not 
have  enough  total  capacity, 
so  switch  S2  and  capacitors 
C3  and  C4  were  used  to  pro- 
vide an  additional  500  pF 
on  the  input,  on  the  output, 
or  on  both  when  needed. 
The  in/out  switch,  SI,  is 
used  to  remove  the  tuner 
from  the  circuit  for  those 
portions  of  the  band  where 
the  swr  is  a  reasonable 
figure.  The  antenna  switch, 
S3,  merely  selects  the  coax- 
ial line  of  your  choice.  I  use 
one  of  the  output  connec- 
tors to  feed  my  dummy 
load  and  find  this  conve- 
nient for  tune-ups  or  tests. 
The  rf  level  meter  is  to  en- 
sure that  the  tuner  is  set  for 
maximum  output  rather 
than  to  a  false  resonance. 

The  leads  connecting  the 
inductor  and  the  variable 
capacitors  should  be  as 
short  in  length  and  as  large 
in  cross-section  as  you  can 
manage  With  my  proto- 
type breadboard  unit,  I 
could  not  obtain  an  swr  of  1 
to  1  on  frequencies  above 
29.2  MHz  and  found  that, 
white  the  inductor  had 
reached  its  minimum  value, 
I  still  needed  less  induc- 
tance. Changing  from  num- 
ber 14  wire  to  3/8"  copper 
strap  decreased  the  lead  in- 
ductance  and  cured  the 
problem.  Purists  may  ques- 
tion the  operhtype  switch 
used  to  select  the  various 
antenna  connectors,  but 
the  swr  meter  shows  no 
serious  effects Jf  any  unde- 
sirable swr  effects  did  oc- 
cur, they  could  be  correct- 
ed by  the  tuner. 

An  swr  meter  should  be 
connected  between  the 
transmitter  and  the  tuner  so 
that  the  tuner  can  be  ad- 
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justed  properly.  This  is  also 
the  correct  place  for  the 
power  meter  since  swr's 
greater  than  1  to  1  can  give 
some  very  odd  power  read- 
ings. Initial  tuning  adjust- 
ments should  be  made  at 
the  lowest  power  level 
needed  for  your  particular 
swr  meter  The  amount  of 
inductance  and  capaci- 
tance needed  will  vary  from 
band  to  band  and  will  de- 
pend upon  the  swr  of  each 
antenna,  the  length  of  the 
feed  line,  and  whether  you 
are  operating  above  or 
below  the  resonant  fre- 
quency of  the  antenna.  In- 
itial adjustments  may  get  to 
be  a  bit  tiresome,  so  the  set- 
tings should  be  logged  for 
future  use. 


Inside  view  of  tuner 


recommend  that  a  sys- 
tematic approach  be  used 

in  tuning  the  network  as  the 
adjustments  are  somewhat 
interactive  and  a  helter- 
skelter  knob-twister  could 
get  a  bit  frustrated.  For  in- 
itial adjustments  on  any  fre- 
quency of  interest,  1  first  set 
the  inductance  so  that  one 
turn  was  in  use-  Then  I 
varied  both  the  input  and 
output  capacitors  to  find 
their  effect  upon  the  swr.  If 
the  swr  was  still  high,  I  put 
another  turn  of  the  inductor 
in    the    circuit    and    again 


readjusted  the  capacitors, 
looking  for  a  decrease  in 
swr  This  process  was  corh 

tinued  until  the  desired  1  to 
1  swr  was  obtained 

Fig.  2  is  a  chart  showing 
the  approximate  settings  I 
obtained  at  various  fre- 
quencies. The  feedlines  to 
the  beam  and  to  the  in- 
verted vee  are  about  150 
feet  long.  The  line  to  the 
vertical  is  about  50  feet 
long.  Swr  measurements 
were  taken  with  a  Heathkit 
HM-102  swr/wattmeter. 

The  in/out  switch  and  the 
antenna  switch  are  mount- 
ed on  aluminum  plates 
which  are  parallel  to  and 
spaced  about  2  Vi"  from  the 


rear  panel.  This  permitted 
the  wiring  of  these  switches 
and  the  antenna  connectors 
prior  to  final  assembly.  It 
did  require  the  use  of  rather 
long  V4 "  shafts  to  reach  the 
front  panel,  The  small  RG- 
8/M  mini-foam  coaxial  ca- 
ble from  Radio  Shack  makes 
the  wiring  easier  than  it 
would  be  with  normal  size 
RC-8/U. 

For  the  wiring  between 
the  antenna  switch  and  the 
coaxial  connectors,  I  used 
direct,  unshielded  wire 
where  the  switch  and  con- 
nectors were  so  close  that 
coax  would  have  been 
awkward  or  nearly  impossi- 
ble to  use.  The  coaxial  con- 
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TO 
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Fig.  t.  CoBx  tuner/antenna  switch. 


8-TRACK  AND  CASSETTE 
TAPE  PLAYER  RECORDER 

COMPLETE 
CHASSJS     ftOfVH] 
flEADV  TO  '^'-^ 
INSTALL  INTO 
VOUI^  CAS  I  NET 

iRAMD  NEW,  COMPLFTf  Llf  FUNCTIONAL  TAPE  DECKS 
■RECORD  AND  PL4V  «  TRACK  OR  CASSETTE  TAPES 
'LEO  FUNCTION  INDICATORS 
^COMPLETE  SCHEMATIC  AND  KOOK  UP  DIAORAM 
'REQUIRES  IZ-S-IS  VOC  POWER  SUPPLV 


6  voit  9  amp/hr 
RECHARGEABLE 

ELPOWER  *  EP690 
SOUfi  &ELi  CELL 

S9.50  EACH 
«V;?j6AH  %MV  m 

$7.0Q  EACH 
BV;6AH  6  m"  K 
3  1/4'  Ji2 
$&50EACH 
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ZOODOn/Dlt   OC-AC  VcMl  & 
tO^&2»tK.  '10 
^22Da   D-IOOMA 
IMMEO(AABArr 
LEAD  INCU 
NEWtl2L35 


0 


SEND  20t  STAMP  FOR 
CATALOG  MANY  OTHER 
ITEMS 


MULTI-SWITCH 

12  STATION  INDICATING 
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INTEHLOCKING  A^EWBLV 
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4511 BTTT  Interface 

IO(rTRS-80' Color 
Coinpiiter  Owners 

•  Simp^  plug  Into  Ppogram  Pak*  slot 

•  No  softw^are  to  load,  it  is  in  BOM. 

•  Split  screen  features  word  wrap  ajid 
continuousiy  dtisplays  status. 

•  Selectn?^  caJlmg  stores  incoTnlng 
meSBages  on  caaette  tape. 

•  Ballot  and  ASCII  inode& 

•  Stanxlard  EIA  sign^s  toyouT  T.U, 

•  Complete  dDcumentation  supplied 

4511  Rnrv  Ixxterface 

RIDGE 


SYSTEMS 
CO.,  INC. 


Tested  &  aflsembled;  90 
d^  warranty  w@  pay 
shipping.  Maaa  reef- 
dente  add  5%  aaii^  tax 

*A  trflflemafi,  of  Tflndy  CoHrp 


PO  Box  772,  Acton  MA  01720  [617)  264^251 


DON'TTUNE  UPON  THE  AIR! 
USEANOISEBRIDGEl 


NOISE 
BRIDGE 
KIT 

$33.45 


Complete  parts  kit  including 
pre-drilled  diecasl  encJosure, 

Measures  both  resistance  and 
reactance, 

Ftesistance  limits:  0-250  ohms 
Reactance  limits:    ±  1 80  pF 
Frequency  range:  1.5MHZ-30 

Self-comained,  uses  your 
receiver  as  deteciof , 


IN  STOCK: 
Ladder  Lme 
Antenna  Wire 
Antenna  Traps 
Insulators 
SWL  Antenna 
Portable  Whip  Antenna 
and  much  more! 

MHz     1982  CATALOG  50c 

RADiamr 

Boi  411S,  GreenvHIi.  un  0304B 
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PORT  APE  ATER  ® 

S  179.00  assembled  MlOO  A  S99.00  assembled 

"**^*  INSTANT  REPEATER  *'°*"'* 

ANY  BAND  ANY  MODE 


^ 


*4ChaimeI  PROU 
CW  I  Der 


*  Works  wltb  UIJ 
type  r&dioft 


•VOX  or  COR 

operation 

•  2 SO  FOlt 
svitching 
capability 

"  An  Instant 
Repcrater 


^ 


^  PORTA  PEATER 


'Complete  Timer 
FonctionB 

*  Built  In  Teat 
FimctloEis 

'  20  Pttf  t 
Technical  Manual 


(Fully  tested,  programmedL,  assembled)        •^^o? 
W'S  ENGINEERING  P.O,  BOX  58,  PINE  HILL,  N.J.  08021 
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MFJ  DUMMY 
LOADS 

Tune  up  fast  into  50 
ohm  resistive  load. 
Extend  life  of  finals. 


Includes 

high  quality 
transformer 

oil. 


'34 
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New  MFJ-250  VERSALOAD  KiEowatt  Dymmy 
Load  lets  you  cune  up  fasL  Extends  [ife  ot  trans- 
miner  finals.  Reduces  on -the -air  QRM, 

Run  1  KW  CW  Of  2  KW  PEP  tor  10  minutes.  Vi 
K  W  CW  or  1  KW  PEP  tor  20  minutes.  Continous 
duty  with  200  watts  CW  or  400  yratts  PEP.  Com- 
plete wit  t>  derating  curve. 

Quality  5fl  ohm  norv-inductlve  resistor, 

01!  cooled.  Includes  high  quatity,  industrial 
grade  transformer  Q\\  (contains  no  PCB). 

Low  VSWR  to  4O0  UHi:  Under  1.2:1.  0-30 
MHz.  1,5:1.  30-300  MHz.  2:1,  300-400  MHz. 

Ideal  for  testing  HF  and  VHP  transmitters. 

SO -239  coax  connector.  Vented  for  safety. 
Removable  vent  cap.  Has  carrying  handle. 
7-1/2  in.  high,  6-5/8  in.  diameter. 

MFJ  ['Dry"  300  W  and 
1  KW  Dummy  Loads. 

MFJ-Z60 

Air  cooled,  non-lnductrve  50  ohm  resistor  In 
perforated  metal  housing  with  SO-239  connect- 
ors. Full  load  for  30  seconds,  derating  curves  to 
5  minutes.  MFJ-260  (300  W).  SWR:  1.1:1  to  30 
MHz  1.5:1  tor  30-160  MH2.  2y2x2Vix7  tn. 
MFJ^262  [1  KW).  SWR  1.5:1  for  30  MH2. 
3x3x13  inches, 

MFJ    HF    SWR/Wattmeter 


See  LtsT  Qt  Adverits^rs  on  gag^  f30 


MFJ^16 


New  MFJ^ie  low  cost  HF  SWR/Wattmtter  for 
1.8  to  30  UHi  range.  Torodial  current  pickup 
gives  tiniform  sensitivily  over  entire  HF  fre- 
quency. RNd  SWR,  forward  and  reflected  power 
in  2  ranges  (30  and  300  watts)  on  two  color  scale, 
SO-239  coax  connectors,  4-1/2x2-3/^x2-7/8  in. 

Ortor  trom  MFJ  and  try  tt.  If  not  delighted, 
return  tt  wrtJiin  30  days  for  refund  (less  shipping). 

One  ytar  unconditional  guarantee. 

Order  today.  Call  TOLL  FREE  a0&^l7-iai». 
Charge  VISA.MC.  Or  mail  check,  money  order. 

Write  for  free  catalog.  ^a? 


CALL  TOLL  FREE  .. .    800  647-1800 


60f -323-58^  in  MS<  ootslcte  continental  JS A. 

KJIE  I  ENTERPRISES, 

Pfl^J  INCORPORATED 
Box  494,  Mlssisalppt  State,  MS  39762 
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With 


WNITORING  TIMES 

Publiiti«d  Bi -Monthly 

Take  charge  of  your  scort* 
ner  or  shoii  wave  r©ceiver. 
Learn  where  to  look  and 
when  to  listen  with  help 
from  MONITORING  TIMES, 
the  only  broad -spectrum 
publication  written  for 
serious  listeners. 


There's  an  adventure  waiting  at 

your  fingertips.  Tune  in  drug 
smuggling  communicofions,  spy 
networks.  Space  Shuttle  support 
broodtdsts,  military  ond  govern- 
ment air-to-ground  radio,  pirate 
and  clandestine  tronsmissions, 
ship'to  shore  ]inks*-ond  much, 
much  more. 


SmCE  SHUTTIE 


Send  for  FREE  sample  copy  today. 
Please  write  to: 

MOHiJORm  TIMES 
1 40  Sag  Branch  Road 
Brasstown,  H.C.  28902 


nectors  are  mounted  in  a 

straight  line  across  the  rear 
panel  A  much  better  ar- 
rangement would  be  to 
mount  them  in  a  circle  so 
that  very  short  direct  leads 
could  be  used  between  the 
antenna  switch  and  the 
respective  connectors. 

The  rf  voltmeter  voltage^ 
divider/rectifier  compo- 
nents are  mounted  on  a  ter- 
minal strip  near  the  in/out 
switch  since  this  was  a  con- 


venient location  to  sample 
the  rf  voltage.  The  B  &  W 
#3852  inductor  has  a  total 
of  24  turns  of  wire  and  its  in- 
ductance of  15  uH  is  more 
than  Is  needed.  Ones  with 
maximum  inductances  of 
7-10  uH  would  probably  do 
as  welt  and  would  probably 
be  much  smaller  physicatly 
Parts  procurement  is 
always  a  problem  for  the 
builder,  even  for  simple 
projects    like    this    tuner. 


Parts  List 

Cl .  C2    Z-gang  broadcast  receiver-type  capacitors,  600  pF 

per  gang 
C3,  C4   500-pF  ceramic  or  mica  transmitting  capacitors 

(high  voltage) 
C5,C6  ,005-uF.  200-V  drsc 
R1  39k,  Vz  W 

R2  4.7k,  Va  W 

R3  25k  pot 

L  15-uH  variable  inductor 

D1  1N34A  germanium  diode 

M1  0-1  miHiammeter 

51  DPDT  ceramic  wafer  switch,  two  section 

52  DP4-position  ceramic  wafer  sv/itch,  two  section 

53  SP  multiple  position,  to  match  number  of  connec- 
tlons  required 

Cabinet  pictured— Moduline  7  12-12 


Surplus  dealers  are  likely  to 
have  suitable  variable 
capacitors,  switches  or 
switch  sections,  and  per- 
haps  variable  inductors.  Ex- 
act duplicates  are  not 
necessary.  Capacitors  with 
4  gangs  each  and  totalling 
about  1600  pF  would  be 
great  as  they  would  allow 
the  elimination  of  C3  and 
C4  along  with  switch  S2.  A 
tapped  coil  could  be  used 
instead  of  the  rotary  coil.  If 
so,  I  recommend  a  tap  each 
half  turn  at  the  low-indue- 
tance  end  of  the  coil  for 
about  4  taps  or  so,  as  the 
10-meter  inductance  values 
may  be  quite  smalt  and  a 
change  of  a  whole  turn  at  a 
time  may  miss  the  best 
spot  Better  yet  would  be  to 
make  the  last  tap  experi- 
mentally  after  assembly 
and  near  any  problem  fre- 
quency encountered-  Cabi- 
nets are  now  rather  expen- 


Ant 

Tuner  Values  for  1:1  Swr 

Resonance 

Swr 

MHz 

Test  Freq 

without 

Input  C 

Inductance 

Output  C 

(swr) 

MHz 

tuner 

pF 

(#  turns  used) 

pF 

3.66 

3.505 

3++:1 

600 

5T 

940  +  500 
FIXED 

(1,3:1) 

3.950 

3+^:1 

800  +  500 
FIXED 

3.8T 

1080 

7,20 

7.005 

1.4:1 

800 

4,3T 

740 

(1.1:1) 

7.295 

1.2:1 

740 

4.3T 

720 

14.10 

14.005 

1.8:1 

680 

2T 

620 

(1.15:1) 

14.345 

2:1 

720 

2T 

620 

21-10 

21.005 

1.15:1 

100 

1.9T 

200 

(1;1J 

21.440 

1.8:1 

100 

^3T 

200 

28.5 
(1.1:1) 

28.005 
29,100 

1.3:1 

2.9:1 

0 
200 

1.3T 
1.4T 

160 

0 

29.600 

3+^^:1 

260 

1.7T 

320 

Fig.  2.  Representative  tuner  settings. 
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sive  items,  so  home-brew  or 
surplus  ones  may  be  a  good 
choice.  Many  turns-count- 
ing dials  are  available  com- 
mercially. The  one  pictured 
is  an  old  surplus  B  &  W 
#11282  of  ancient  vintage. 
I   used   light  grey  spray 

paint  on  the  front  panel  and 
identified  the  controls  with 
press-on  lettering.  A  few 
light  coats  of  clear  plastic 
spray  paint  were  then  ap- 
plied to  protect  the  finish. 
Switches  SI  and  S2  were 
assembled  from  ceramic 
wafers  from  my  junk  box 
and  I  used  two  wafers  each 
to  provide  some  isolation 
between  sections.  Switch 
S3  is  a  husky  switch  from  a 
surplus  BC  375  antenna- 
tuning  unit  The  knobs  were 
also  resurrected  from  my 
junk-box  assortment, 

A  final  word  of  caution: 
This  coaxial  tuner  is  not 
designed  for  wide  varia- 
tions in  load  impedance.  If 
you  have  a  shorted  trap  in 
your  tribander  beam  and  an 
swrof  10  tol,  this  tuner  will 
not  correct  your  problem.  It 
is  not  suitable  for  use  with 
open-wire  line.  High-load 
impedances  Qarinot  be 
matched  without  develop- 
ing high  voltages  across  the 
capacitors  with  consequent 
arcing  and  damage.  Tfw 
tuner  is  capable  of  tuning 
out  the  reactance  of  coax- 
ial cables  feeding  normal, 
resonant  antennas  and  can 
present  an  apparent  swr  of 
1  tol  to  the  rig.H 


ACT 

RTTY 

NOW  and  RECEIVE 
*50°°    OFF 

SCT-100 
Video  Terminal 

Converts  ASCII/BAUDOT 

to  Video.  Regular  price 

*229»»,  NOW  M790"  plus 

shipping/handling. 

OFFER  GOOD  THRU 
31  OCT.,  1982. 


Order  by  mail  or  phone. 
MC  and  VISA  accepted. 

OFFER. 


"XUM. 


^MM 


TRTTY  -  VIDEO  -  CW 

P.O.  BOX  2952 
GARLAND,  TX  75041 
(214)  840-2072 


NEW  TS830S  for  $1 50? 


Yes  indeed!  Just  add  a  Matched  Pair  of  top- 
quality  2.1  KHz  BW  (bandwidth)  Fox  Tango 
Filters  Here  are  a  few  quotes  from  users: 

",  ^ .  Makos  B  now  ng  out  of  my  otd  TSB30Sf.  -  -" 

**..  VBT  n<fw  wctfki  ib^  wAy  I  dr^amsd  tt  should^*** 

*',^^Sp9Ctacutor  frnftrnvomafil  m  SSB  selectivity...'" 

"^.Cttmpfetefy  slimmmai  my  noed  for  e  CW/i/J#a,." 

**...Simpto  mstatiatiofx  •  aMcaiieni  initf0ctions..." 

The  Fox  Tango  filters  are  notably  superior  to  both 
original  2-7KHz  BW  units  but  esp^Ctally  the 
modest  ceramic  2nd  IF.  our  substitutes  are  8-pole 
discrete-cryslal  construction  The  comparative 
FT  vs  Kenwood  results'?  VST  OFF  —  RX  BW:  2.0  vs 
2  4,  Shape  Factor:  1  19vs  1  34;80dBBW:2.4avs 
3,41 ,  UHimate  Rejection  1 1 0dB  vs  80  VBT  SET 
FOR  CW  at  300HI  BW  -  SF  2.9  vs 3.33;  Insertion 
Loss:  idB  vs  lOdB 

Optional  Connections:  FT  filters  for  RX  and  TX; 
R  lor  RX/ Kenwood  for  TX,  FT  torRX/  Switch- 
select  FT  or  K  for  TX:  Switch-select  FT  or  K  for 
RX/TX 

iNTFODUCTORY  PRICE:  (Complete  Kjt)...Sl50 
Includes  Matched  Pair  of  Fox  Tango  Filters, 

all  needed  cables  and  parls.  detailed 
instructions 

Shipping  S3  f  Air  S5}.  FL  Sales  Tax  5% 

ONE  YEAfI  WARRANTY 

GO  FOX  TANGO  -  TO  BE  SURE! 

Order  by  Mail  oc  Telephofie 

AUTHORIZED  EUROPEAN  AGENTS 
Scandrt^via  MTCROTEC  rMonwSyt 
Omer  tf^QOlMPCX  {W  Germstyl 


FOX  TANGO  CORPORATION 
Bo*  15944S,  W  Palm  Beach.  FL  33406 

Phone:  (306)  683-9587 


^..^_^.^      -^..^       ^^--^r-^...  Store  Hours:  Mon-Thurs  8-5  MST. 

ANTECK,  INC. 

STAINLESS  STiEL  WHIP— FIBERGLASS  LOADING  COlL 

-  PATENT  APPLIED  WO  COILS  TO  CHANGE. 

~  LESS  THAN  1.5  VSWB  (ENTIRE  TUNING  RANGE} 

TUNE  3.2  TO  30  MH/  FROM  THE  OPERATORS  POSITION 
—  FAST  AMD  SLOW  SCAN  RATES 

The  Model  MT- 1 RT  mobi ►?  antenna  tunes  3.2  tc  30  }^Hz  mc I usfve.  750  watts  CW,  1 500  waits  PEP  lor  hams,  military. 

MARS.  CAP.  an[J  cornmerciai  service  Center  loaded  fof  high  efficiency   Enables  tunmg  !o  exaci  resonance  to 

wanied  ire^uenc^  Allovws  full  oulpul  Uom  ^oU6  $tate  fmats  No  worry  about  reduced  output  from  shut  down  cir 

cuits  Oulpul  ifi  unaffected  by  moisture  and  the  elemer^ts  Tuned  by  a  control  bo*  at  the  cperalor's  position  Masi 

section  contains  a  double  action  hydraulic  cyMnder  driven  by  two  mmhature  hydraulic  pumps  and  \2  volf  DC 

motors  tor  f>oailive  control.  No  ci^eepmo  during  operaiton  or  mobile  motion.  Can  be  remoied  up  to  5O0  M   from 

antenna. 

MT  1  RT  amaieur  riei  $240  00  9  00  UPS  sfiipping  m  US 

MT  lRTR|feirohiriorallMT  t  s)Sil8€0  /OOUPSinUS 

MT  lamaieumei  »29  95  7  00  UPS  in  US 

MT  iA|man^)  Slain  less  Steel  S179.95  7  00  UPS  m  US 


VISA  ^ 


Route  1,  Box  415 
ANTECK,  INC.  Hansen,  Idaho  83334      208-423*4100 


Riasserdwge 


CENTRAL  NE\^  YORK'S  MOST  COMPLETE  HAM  DEALER 


I  COM  fC-7211 


^   • 


KtiNVSiOOD  TSa^OS 


ROBOT  HOC 


DRAKE  TRTDR? 


YAEiSU  FT707 


Featuring  Kenwood,  Yaesu,  Icom,  Drake,  Ten-Tec,  Swan,  Dentron,  Alpha,  Robot, 
MFJ,  Tempo,  Astron,  KLM,  Hy  Grain,  Mosley,  Larsen,  Cushcraft,  Hustler^  Mini 
Products,  Bird,  Mirage,  Vibroplex,  Bencher,  Info- Tech,  Universal  Towers, 
CallbooK,  ARRL,  Astatic,  Shure,  Collins.  AEA.  We  service  everything  weseUI 

L^^jj  Write  or  caj  I  for  quote.  You  Won't  Be  Disappointed . 

I       I^  We  are  just  a  few  minutes  oU  the  NYS  Thruway  (t-90)  Exit  32 


tlVlW  fW|ft1 


OOT  OF  STllTi 
ORDER  TOIL  i^fltE 

800-448-9338 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 
ORISKANY    NEW  YORK  13424 


14  V    n*i    Can  (3151  ^36-0184 


M^dm 


Warrvfi  -  KZfXN 

Sot}-WAZMSH 
AI-WA2MSI 


MFJ 

EMORY 
KEYERS 

So  easy  to  use  you  don't 
even  nave  to  read  the 
Instructions.  Has  all  the 
features  youMI  ever  need. 

'  —  "      ""  B 


139 


95 


MFJ-484B 


The  MFJ-4fl4B  '^GRANDMASTER*'  Memory 
Keyer  makes  sending  perfect  CW  effortless. 

So  oaiy  to  uie  you  can  utilize  ft's  many  fea- 
tures  without  reading  the  instruction  manual. 
Has  all  the  features  you'll  ever  need. 

Contmit  irt  logically  positioned  and  clearly 
labeled.  Pots  are  used  for  speed*  volume,  lone 
and  weight  because  they  are  human  oriented 
and  remember  your  settings  with  ponnr  o4t* 

Store  twofve  ?5  ehafacter  messages  pfus  a 
100.  75.  50  or  25  Character  message  (4096  Wis 
total).  Combine  me^ages.  Memory  LEDs. 

Repeat  messages  contlnousty  or  pause  up  to  2 
minutes  between  repeats.  LED  indicates  delay. 

Insert  into  playing  message  by  sending. 

9  volt  t»ttery  mvsj  messages  if  power  Is  ie^l. 

iambic  operation  with  squeeze  key  Odttlasli 
insertion.  Self  compieting,  jam -proof  spacing. 
Instant  start  Rf  proof. 

fl-50  WPM,  Tune  switch  keys  transmitter. 

Solid  state  keying;  for  tube,  solid  state  xmtrs- 

Automaticaliy  switches  to  external  batteries  if 
AC  is  lost.  8x2x6  in.  12-15  VOC  or  110  VAC*. 


T  MS' 


AQtCf 


^fm 


MFJ-482 

SQQ95 


MFJ-482  "GRANDMASTER"'.  Four  ^  or  a 
50  and  two  25  character  messages  -  Message  re- 
peat. Memory  LED.  Memory  saver.  Speed, 
volume,  tune  controls  on  front,  ft-50  WPM 
Weight  tone  adjustable  from  rear.  Solid  state 
keying.  6x2x6  in,  12-15  VDC  or  110  VAC 


MFJ -481 

S89" 


MFJ*481  ^'GRANDMASTER*\  Store  two  50 
character  messages.  Message  repeat.  Speed, 
function  control  on  front.  B-50  WPM.  Volume 
adjustable  from  rear  Internal  tone  control. 
Memory  saver.  Solid  state  keying.  5x2x6  in.  12- 
15  VDC  or  110  VAC* 

*110  VAC  adapter.  MFJ-1305,  S9-95. 

Bencher  Iambic  Paddle.  S42.95.  Free  catalog. 

Order  from  MFJ  and  try  it  If  not  delighted, 
return  within  30  days  for  refund  (less  stiipping). 
One  year  unconditional  guarantta. 
Order  youn  today.  Calf  toll  free  600-647-1B00. 

Charge  VISA,  MG.  Or  mail  check,  money  order. 
Add  $4.00  each  for  shipping  and  handling. 


CALL  TOLL  FREE       800-647-1800 


Call  601-323-5869  in  Miss  oulside  continental 
USA    tech/order/repair  into    Telex   53-4590. 

ENTERPRISES, 

INCORPORATED 


MFJ 


4? 


See  i*sf  o'  Adirfffliiefs  on  ^age  f30 


Box  494,  Mississippi  State,  MS  397651 
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TELEVISION 


WE  WILL  NOT  BE  UNDERSOLD!! 

Complete  Systems,  Antennas, 

Receivers,  LNA's  &  Accessories 

CALL  US  TODAY! 

812-238-1456 


il%ir  FAST  CHAIMiE 

For  Your  If n tier  y  Pnvks 


RECHARGE  YOUR  HAND  HELD 
RADIO  BATTERY  PACKS  TO 
FULL  CAPACITY  IN  AS  IITTLE  AS 
45  min.  EXAMPLE -»Fyllv  Charge 
ICOM  BP3  in  10  45  Minutes. 

SEPOUITl  ri/SiS  FROVlDtD   INTiRfS^U^  tOft 
AC     AND   DC     ai»tll4lK}iM,        -BUIIT    1^* 
KtEVtiCSt     K>LAKITV    PROTtCTION. 


ONE  UNIT  OOES  IT  ALL 
ChjTKc,  ICOM,  VAiSU. 
KFNWOOD.  TEMPO, 
SANTK  and  Others  Auto- 
ituilkaltv  m  Vouf  Home. 
C4f;  0104 1,  R  V.  cir  Airplane 
%^ilh  Built-in  He^vv  Dut> 
PouerSuppK  cif  T2  ICi  24  V. 
Etiemal  DX.  Supply  Such 
d%  Cigar  Lighter  in  Vnur  Cnftr, 


411  Siilld  SUTt» 

fipn^KHfi  Compfinipnt^  I'trif  thiiiuKhdIll     In  fk  Unique  Circuil 

And  Imnt  0(l  Aukitfi^in  xlh  Whi^d  EjUi-fi   lit  lutlv  Ch^i 


^^320 


hoosier 
electronics 


"Nation's  Largest  Total  Communications  Distributor 
P.O.  BOX  3300  •  TERRE  HAUTE.  INDIANA  47803 


I 

W^-i — 


„  irG-fi 


t  LTr 


CuHpd  Hof  A.C.  Opcrjrif>n  ind 
2  Mjlini4  Cifnnrttion  Un  DC. 
Input  And  ijllery  Lci^. 


f  lAfURES;  Uifh  Qujlit^r,  Clrtthm  Draig»«d  H«4vt  CJugt  Atumintifn  CAbtn*!. 
FULL  1  ¥R.  WARRANTV  ON  PARTS  AND  WORkMANSHtP 


ACCESSORY  CONNECTOR  TO  FIT  ICOM 
BATTERY  PACKS.  BP-2,  BP3,  8P4.  BP5,  SI 
PItt-PAlD  OfiDtR^  IKCLtiDt    $1  SHIPPIM^  &  HANDLING 

PHONE  ORDERS- CALL  [209]  586^7059 
MAIL  PREPAID  ORDERS  TO: 


CAUF    Ki;)IDtMS 
WCiVPf  k   .  I  AX 


P.O.  BOX  4463     50N0RA,  CALIF.  95170 

DEALER  INQUIRIES  INVITED 


DEStCtV  tMC 


,^t49 


SPECIAL 


UNIVERSAL  COMMUNICATIONS 


A  Division  Of 
rnnovative  Labs  inc 


OFFER ! 


SUPER 

SUPER  SAVINGS  SALE  ENDS  OCTOBER  1     SAVINGS  ! 


■I  -H         -« 


2300  MHz  DOWN  CONVERTER ,  . 

ASSEMBLED 

12v  POWER  SUPPLY 

ASSEMBLED 
{Stationary  or  variable) 
SELECTIVE PRE-AMP  ... 

SUPERVERTERl  

(Crystal  Board  and  PA) 

CIGAR  ANTENNA 

4  FT.  DISH  ANTENNA 

(KD-44  25  DB  OVERALL  GAIN) 

DRIFTMOD .  . 

HIGH  GAIN  TRANSISTOR. 
VIDEO  STABILIZER 


*^#**»*-      — 


iii  ii.EBiBBBi-v 


$19.95 

$19.95 
$29.95 

$26.95 

$75.00 

$19.95 
$47.95 

.$1.25 


1  KIT  SPECIAL  #1 

'  Down  Converter, 

.  Power  Supply, 

I  Cigar  Antenna  - , $49,95 

;    KIT  SPECIAL  #2 
I   Down  Converter, 
I   Power  Supply, 

!   1691  MHz  Weather  Satellite  Downconverter 

;   [137,5  MHz  output] 

'  .^%|1 -  * Price  Available  on  Request 


Our  product  may  be  copied,  but  the  perfonriance  Is  never  equaled 


For  information  or  ordering 

(817)860-1641 

MC,  VISA,  Phone  or  Mail  Orders  Accepted 
Hours,  8:30-4:30  COST;  Mon.-Fri. 


UNIVERSAL  COMMUNICATIONS  "  °  ^' "' 


Arlington,  ix  76004-0539 
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The  State  of  the  Art  Simplex  Interconnect 

Communications  Electronics  Specialties  mtroduces  the  CES  510SA 

"Smart"  Simplex  Autopatch.  with  many  (mportant  new  features  never 

available  before:    •  Three  digit  control  codes  with  user  programming, 

•  A  sophtsticated  toll  restrict  provides  positive  long  distance  lock  out- 

Timeout  and  COR  activity  timers  with  warning  beeps  and  digital  pro- 

Sramming.  *  Rotary  or  DriWF  dialing.  •  Phone  line  in  use  detector  prevents 

mterrupting  a  ca  I  in  progress,  and  sends  unique  CW  sequence    •  Phone  ring 

detection  logicenables  unique  CW  sequence    •  Digital  programming  of  the  sample 

rate  and  width,  and  noisegate  sensitivity  control,  for  easy  interfacing  with  most  radios. 

Simple  and  direct  connections  to  radio. 

Options  available:  •  SmartCWidentifier  with  unique  CW  messages  for  each  patch  function. 
•  FCC  type  accepted  phone  I  me  coupler,   *  Special  tone  squelch  kit  to  operate  patch  through 
repeaters. 


HiiiiiHinfmi  *  r I n n I  *  r    pm  r [ : h  ttu<H4Jniiii  ^:mmi 


sioeA 


The  510SA  — the  newest  advance  in  interconnect  technology,  from  the  innovators  at: 

Communications  Electronics  Specialties,  Inc. 

Post  Office  Box  507  •  Winter  Park,  Florida  32790 

(305)  645-0474   •  Toll-free  (for  orders  only):  {800)  327-9956 


SPECTRUM  INTERNATIONAL  INC 
ADVANCED  MORSE  TRAINER 


THE  PRODUCT  THAT  SPEAKS  FOR  ITSELF 


MMS2 


Price:  $295.00 


Shipping  $5.50 


'Complete  self-contained  Speaking  Morse  Trainer 

*  All  features  of  MMS1  plus  the  recognition  of  yot/r  MORSE 

code  transmission 

*For  up-grading  to  GENERAL  and  EXTRA  class  license 


Spectrum 
International 


Wide  speed  range:  6-32  wpm 
•Variable  group  length  and  single  character  faci!Hy 

*  Repeat  mernory  for  double  checking  of  your  transmission 

*  Latest  state  of  the  art  mjcroprocessor  speach  synthesis 
system 

^436 


{MMS1  "MORSE  TALKER"  still  available  for  Novice  classes  $225.00  plus  shipping} 


Inc.  =  P.O.  Box  1084  S,  Concord,  Mass.  01742  USA 


j^See  Li^t  of  Adver^tisers  on  psge  130 
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SOCML  EVENTS 


Listings  In  this  coiumn  smpfovicf^fr^  of 
charge  on  a  space-avsif&bie  i)asi$.  The  foi- 
hwing  {nformation  sf^ouid  be  inoiu0^  in 
every  announcement  sponsor,  event,  date, 
time,  place,  city^  Btate^  admissfon  charge  (ft 
anyl  features,  laik-in  frequenciBS,  and  the 
name  of  whom  to  contact  for  further  ir^torma- 
tkio.  Announcam^nts  must  be  raceived  at  73 
MaQazine  by  the  first  of  the  month,  two 
months  prior  to  ffte  month  in  which  the  evant 
takes  pface  Mail  to  Editorial  Offices,  73  Mag- 
azlnei,  Pine  Street,  Peterborough  NH  0345S. 

r    ^ 

^  CORNWALL  NV 

OCT  2 

The  Orange  County  ARC  will  hold  H5  an- 
nual  auction  on  Saturday,  October  2, 19Q2, 
Irom  10:30  am  to  2:30  pm,  at  Munger  Col- 
tage,  Cornwall  NY.  Sellers  will  be  ad- 
mitted at  B:OQ  am.  Admissiofi  is  SI. DO, 
Talk-In  on  146.52.  For  tuflher  information, 
^all  Bill  M2CF  at  (914^^23^62B6, 


begin  setting  up  at  7;00  am  both  days,  Ad- 
mlssEon  Is  Ue&,  as  well  as  coffee,  bingo, 
and  parking  for  self-contained  RVs,  The 
FCC  wHi  administer  exams.  Talk-in  on 
147. eg/. 09  and  146.10^.70.  For  more  infor- 
mat  ion  and  reservations,  contact  Dale 
Boot  he  KA4LRL,  3430  Greenwood  Ave- 
nue, Anniston  AL  36201. 


/ 


BOXSORO  MA 
0CT2»a 


,* 

l^ 


SYRACUSE  NY 
OCT  2 

The  Radio  Amateurs  of  Greater  Syracuse 
(RAGS^  will  hold  thejr  annual  hamfest  on 
Saturday,  October  2,  19B2.  trom  Q:00  am  to 
6:00  pm  at  the  An  and  Home  Center.  New 
York  State  fairgrounds,  Syracuse  NY, 
There  will  be  commercial  exhibitors  end  a 
large  indoor  flea  mar+cet  Breakfast  and 
lunch  will  be  served.  Door  prizes,  tech  talks-, 
a  program  on  DXpeditions,  women's  activi- 
ties^ entertainment,  and  various  contests 
will  be  featured.  Admission  is  $3.00  and  in- 
door flea  mar1<6t  space  will  also  be  avail- 
able. Talk- in  on  ,90^.30  and  31^91. 


ANNISTOf^  AL 
OCT  2*3 

The  Calhoun  County  Amateur  Radio  As- 
sociation will  hold  its  3rd  annuat  Anniston 
Hamfest  on  Saturday  and  Sunday.  Octo^ 
tier  2-3,  1982,  at  the  City  Auditorium^  An- 
niston AL.  On  Saturday,  doors  will  be 
open  from  9:00  am  to  5:00  pm;  on  Sunday, 
from  9:00  am  to  2:00  pm.  EKhibitors  may 


The  Federation  of  Easterr^  Massachu- 
setts Amateur  Radio  Associations  wiH  hold 
the  New  England  ARRL  Convention  on  Oc- 
tober 2-3,  1962,  at  the  Sheraton  Bojcboro 
Hotels  Route  495  at  Route  111,  Boxboro  MA. 
On  Saturday  the  hours  wiM  be  9:00  am  to 
5;00  prri  and  on  Sunday,  10:00  am  to  5:00 
pm.  Early-bird  registration  Is  E4,00.  The 
Saturday  evening  banquet,  dance,  and 
show  is  $13.50.  Features  will  include  a 
Wouff  Hong  midnight  ceremony  Saturday 
and  YL  programs  on  both  days.  For  reserva- 
tions and  advance  registration,  send  an 
SASE  to  Arthur  Tomkinson  WITHT,  9  Oliver 
Terrace,  Revere  MA  02151  and  make 
checks  payable  to  FEMARA. 

WARRINGTON  PA 
OCT  2-3 

The  Pack  Rats  sixth  annual  Mid-Atiantic 

VHF  Conference  will  be  held  on  Saturday, 
October  1,  at  the  Warrmgton  Motor  Lodge. 
Rte.  &11,  Warrington,  PA.  Advance  registra- 
tion $3.00;  at  the  door,  $4.00.  Price  includes 
admission  to  the  11th  annual  Pack  Rats 
Ham  a  ram  a  on  Sunday,  October  3,  at  the 
Bucks  County  Drive-In  Theater,  Rte.  611, 
Warrington,  PA.  Admission  to  the  flea 
market  $2.00  and  tail  gating  $4.00  per  space. 
Bring  your  own  table.  Gates  open  at  7:30 
am.  Talk-in  via  W3CCX  on  146.52.  Informa- 
tion for  both  events  is  available  from  Hama- 
rama  ^S2,  POS  311,  Southampton  PA  13966 
Of  Lee  A.  Cohen  K3MXM  at  [215>635-4942. 

ROCK  HILL  SC 
OCT  3 

The  York  County  Amateur  Radio  Society 
will  hold  its  31  St  annual  hamfest  on  Sun- 


day, iOotober  3,  1982,  at  Joslln  Park.  Rock 
Hill  SC,  starting  at  0700.  Pre-regist ration  is 
13  00;  at  the  gate^  $4.00.  There  will  be 
prices.  Talk-in  on  146.43^47,03  and  146.52. 
For  additional  Information,  contact  YCARS, 
Box  4141  CRS,  Rock  HitI  SC  29730.  / 

YONKERSMY 
OCT  3 

The  Yonkers  Amateur  Radio  Club  will 
hold  its  electronics  fair  and  flea  market  on 
Sunday,  Octobers,  19B2,  from  9:00  am  to 
5:00  pm,  rain  or  shine,  at  Yonkers  Munici- 
pal Parking  Garage,  corner  of  Nepperhan 
Avenue  and  New  Main  Street,  Admission 
is  $2.00  each;  children  under  12  will  be  ad- 
mitted free.  Sellers'  spaces  are  $6.00 
(bring  your  own  table|  and  include  one  ad 
mittance.  Gates  will  be  open  to  sellers  at 
8:00  am.  There  wi^fl  be  live  demonstra- 
tions, hourly  prizes,  an  auction,  free  park- 
ing, refreshments^  and  unlimited  free  cof- 
fee all  day.  Talk- in  on  146.265n46.B53,  .52, 
or  CB  channel  4.  For  further  information, 
write  YARC,  53  Hay  ward  Street,  Yonkers 
NY  10704,  or  phone  [914)969-1053. 

SAN  ANGELO  TK 
OCT  3 

The  San  Angelo-Amateur  Radio  Club 
will  hold  its  annual  swapfest  on  Sunday, 
October  3, 1982,  starting  at  8:00  anrt,  at  the 
clubhouse  adiacent  to  Mathis  Field,  San 
Angelo  TX.  Pre  registration  tickets  are 
$4.00  and  tickets  at  the  door  are  5500. 
There  will  be  a  bar-b-Que  served  on  the 
grounds  and  door  prizes.  Talk-in  on 
.34/.94,  For  more  information,  contact 
Mark  HasketK  Rte,  3,  Box  92,  San  Angelo 
TX  76903. 

ROMEGA 

OCT  a 

The  19S2  Rome  Hamfest  will  be  held  on 
Sunday,  October  3.  1982,  from  9:00  am  to 
4:QD  pm.  at  a  new  iocation,  the  Rome  Civic 
Center,  Turner  McCall  Boulevard  (US  27 
and  GA  20),  Rome  GA.  Features  will  In- 
clude a  barbecue  and  ladies'  prizes.  Talk- 
in  on  147.90/.30.  For  more  information, 
contact  Buddy  Waller  N04U,  18  London 
Lane,  SE.  Rome  GA  30161. 


GRAND  LEDGE  Ml 
OCT  3 

The  Central  Michigan  Amateui"  Radio 
Club  will  hold  Ham  Fair  '82  on  October  3. 
1982,  starting  at  8:00  am.  ai  the  Grand 
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Ledge  High  School,  Grand  Ledge  Mi  (7 
miles  west  of  Lansing).  Regislration  for 
adults,  is  $2.50.  Tables  are  75*  per  foo1> 
There  will  be  ham  gear,  accessories,  com- 
puters^ electronic  equipment  for  the 
home,  prices,  demonstrations,  a  swap 
ahopr  a  cafeteria,  and  parking.  Talk-in  on 
.34/94  and  .52,  For  more  information, 
write  Ham- Fair  '82,  PO  Box  10073,  Lansing 
Ml  48910,  or  call  (517)-626-2237. 

MT  PROSPECT  IL 
OCT  3 

The  ML  Prospect  Amateur  Radio  Club 
and  Cook  County  ALERT  will  hold  RA- 
COM  '82  on  October  3.  1982,  at  Prospect 
High  School,  801  W.  Kensington,  ML  Pros- 
pect IL  Advance  tickets  are  $1.50  and 
tickets  at  the  door  are  $200  Doors  will 
open  at  8:00  am.  There  will  be  a  large  in- 
door electronics  fJea-market  area,  com- 
mercial exhtbiis,  seminars,  door  prizes, 
and  more.  Talk-in  on  146.52.  For  more  in- 
formation or  reservation  forms  for  flea- 
market  or  commercial  booths,  sand  an 
SASE  to  RA-COM,  PO  Box  89.  Mt.  Pros- 
pect J  L  60056. 

SANTA  CRUZ  CA 
OCTa-10 

The  Santa  Cruz  County  Amateur  Fladio 
Club  will  host  the  1932  Pacific  Division 
Convent  ion  on  October  8-10,  1982,  at  the 
Holiday  Inn,  611  Ocean  Street,  Santa  Cruz 
CA.  Full  registration  is  $26.00  and  in- 
eludes  the  Sunday  banquet,  the  ladies' 
program  with  lunch,  all  Friday  evening 
events ^  and  all  forums  and  technical  talks. 
Registration  for  forums  and  talks  only  is 
$7.00.  Booths  are  $100.  Friday  evening 
events  include  exhl  bits,  a  league  session. 
and  a  hospitality  room.  For  more  informa- 
tion,  please  write  SCCARC  Convention, 
PO  Box  238,  Santa  Cruz  CA  95061,  or 
phone  (408H2e-669l. 

ASHEVILLE  NC 
OCT  9 

The  Western  North  Carolina  Amateur 
Radio  Society  will  hold  Its  seventh  annual 
Autumnfest  on  October  9,  1982,  at  the 
Asheville  Civic  Center,  Asheville  NIC.  Ad- 
mission fs  $3.00  in  advance  and  $4.00  at  Ihe 
door.  F?ea  market  tables  \wi li  be  £5.00  at  the 
door.  Activities  (ail  indoorsi  will  Include 
I  he  McElray  Memorial  CW  Competition, 
bingo  for  the  ladies,  and  dealer  and  Hea 
market  tables.  Travel,  motor  home,  and 
camping  faciilties  wilt  be  available.  Talk^ 
in  on  .31 /.9t,  .16/. 76,  and  .52.  For  more 
information,  contact  WCARS,  PO  Box  148e, 
Asheville  NC  28802 

PARK  RAPIDS  MH 
OCT  9 

The  Headwaters  Amateur  Radio  Club 
will  hold  a  hamfest  on  October  9,  1982, 
from  9;00  am  to  5:00  pm,  in  the  Middle 
School  Gym,  Park  Rapids  MM.  Admission 
is$2.O0r  display  tables  are  $3.00  each,  and 
commercial  companies  are  $5.00  each. 
Refreshments  and  prizes  wil  I  be  avaiiabie. 
Talk-in  on  147.300  and  147.900, 

MEMPHIS  TN 
OCT  9  10 

The  Memphis  Hamfest  will  be  held  on 
October  9  10, 1982,  in  the  MidSouth  Build- 
ing at  the  Memphis  Fairgrounds,  Mem- 
phis TN.  Children  under  14  will  be  admit- 
ted  free  The  hours  will  be  from  8:00  am  to 
4:00  pm  on  Saturday  and  8:00  am  to  2:00 
pm  on  Sunday,  The  deadline  for  flea-mar- 
ket and  dealer  setups  is  9:00  pm  on  Friday. 
Activities  will  include  forums,  ladles'  pro- 
grams, and  a  Saturday  night  hospitality 
party.  There  will  be  on-site1railer  hookups 
available.  Talk-in  on  .28^88  and  .25r85. 
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Fof  more  in  format  ion,  contajcl  Clayton 
Elam  K4F2J,  28  N.  Cooper  Memphis  TN 
3B104,  Qt  phone  (901^274-4418  ^days)  or 
(901^743^714  tfik$hts|. 

VIRGINIA  BEACH  VA 
OCT  9-10 

The  AR^L  Vfrgmia  State  Conwention  an<3 
Tidewater  Compijler  ShowNamleftt- 
€lfctron>ic  Ftea  Marine!!  wift  be  held  Oft 
Salurday  and  Sunday,  OctQt>ar  9-10,  1962. 
from  9:00  am  to  5:00  prti  both  d^ys.  it  (he 
pavilion  m  Virgin ra  Beach  VA.  Admission  is 
$3.50  tor  both  dai^s,  Ffea  market  labl^s  are 
£5.00  for  one  day  or  S8.00  for  both  days; 
commercial  ffea-market  tables  are  $15.00 
tor  both  days,  and  commercial  booths  are 
$30.00  lor  both  days.  Feaiured  will  be 
dealefs,  special  (displays,  fofums,  com^ 
puters,  s^lellite  equrpmerht.  special  ?(YL 
programs,  and  a  cocktail  parly  Saturday 
ntghi.  TTiere  wMl  be  an  advance  ticket  draw- 
irbQi  tof  a  tiand-heid  transceivef,  as  we)f  as 
maJiy  valuable  eJoot  prizes.  Foe  rr^oie  mfof- 
mation  amuoi  tickets,  contact  Jim  Hajri$ofi 
N4NV,  1234  Little  Bay  Avenue.  Npftotk  VA 
23503.  Of  phor^e  (^CWVSBMegS, 

BEOFOI^O  m 
OCT  10 

The  Hoosler  Hills  Ham  Clob  will  hofd  its 
2lst  annual  HoosJer  Hills  Hamfe^t  on 
Sunday.  October  10,  1982,  at  the  Law- 
rence County  4  H  Fairgrounds,  4  miles 
southwest  on  US  Highway  50,  Bedtord  IN, 
Registration  is  $3.00  per  person  and  the 
swap  shop  is  S2.00  {bring  your  own 
table sK  The  gate  wilt  open  at  10:00  am  on 
Saturday,  Octot»er  91  h,  For  canipers  and 
flea  market  setups  {registration  reqyifed). 
There  will  be  a  free  f^s^  IFry,  campfJfe, 
entertainment,  coffee*  and  overnight 
camping  on  Saturday  night.  Feaiufes  will 
[iictude  prices,  tadie?'  free  bingo,  and  food 
senred  ai  tire  hamfest  all  day  Sunday. 
Talk-in  on  14B.13/.73.  For  furttief  informa- 
tion, contact  Dick  Reisttef  KA9ktTZ.  Secfe- 
tafy,  Noosier  Hills  Ham  Club.  Box  891, 
Bedford  IN  47421. 

PARAMUS  NJ 
OCT  10 

The  Sergen  ARA  will  hold  a  ham  swap  'n 
sell  on  October  10,  1382,  from  8:00  am  to 
4:00  pm,  at  Bergen  Community  College.  400 
Paramus  Road,  Paramus  NJ.  Byyers  will  be 
admitted  tree  and  ^llefs  will  b^  charged 
33.00-  There  wUJ  be  tail  sating  onty;  bring 
ytHJr  owr>  talkie,  TtK>usar>d3  of  spaces  will 
be  available.  Talk4n  ofi  .79^.19  arnj  52.  For 
more  information,  contact  4(m  Qreer  KK2U, 
444  Berkshire  Road,  Ridfewood  NJ  074S0. 
or  piKJne  f20tHW6-3865- 

UMAOH 
OCT  TO 

The  N^orthwest  Ohio  Amateur  Rad^o 
Club  will  hold  its  sixth  annual  hamfest  on 
Sunday ^  October  10,  1982,  at  the  Allen 
County  Fairgrounds,  Lima  OH.  Indoor  fFea 
market  tables  will  be  available  for  S5.00 
for  an  &-foo1  table  or  £300  for  half  a  labia. 
Tickets  are  S2.50  in  advance.  $3.00  at  the 
door.  Doors  will  open  a1 6:00  am  and  grand 
prizes  wl  11  be  drawn  at  3:(W  pm.  Oyern^igni 
camping  will  t>e  avaJia{>le  at  the  lair- 
grownds  Talk  in  on  .07^67,  $3/  03.  34/94. 
anti  .52/52-  For  more  m^ormation,  write 
NOARC,  Bo*  21 1,  Lima  OH  45802 

SALT1W0RE  MO 
OCT  10 

Tfie  Coiumbm  Amateur  Radio  Associa- 
tion will  hold  i^ts  Stti  annuaJ  hamfesl  on  Surv 
day,  October  10^  1962.  from  8:00  am  tO  3:30 
pm,  aMhe  Howard  County  Fairgrounds  (15 
miles  west  of  Baltimore,  just  off  1-70  on  Rt, 
144.  1  mile  west  of  Rt.  32).  Admission  is 
$3.00,  tables  are  16.00,  tallgating  is  $3,00, 


and  indoor  tall  gating  Is  £500.  Food  will  be 
avatlable  and  prizes  wili  be  awarc^ed.  TaIMn 
on  147,735/.135  aiid  146.52/-52,  For  table 
reservattons  or  Information,  write  Sue 
Crawford,  6980  Mink  Hollow  Aoad,  High- 
land  MD  20777,  or  phone  (301^^6-3806, 

WAUKESHA  Wl 
OCT  10 

The  Ketlie  Moraine  Radio  Amateur  Club 
wilt  hold  Its  annual  Ham,  Computer ,  Video 
Fest  on  Sunday.  October  10.  19S2,  a\  the 
Waukesha  County  Expo  Center,  Highways 
F  and  FT»  Waukesha  WL  Tickets  are  S2;00  in 
advance  and  $3.00  at  the  door.  Tables  are 
$3.00  for  each  4  foot  length:  reservations 
will  be  accepted  until  October  1,  1962. 
Since  all  fad  lilies  wiir  be  indoors,  the 
hamfest  will  be  open  rain  or  shine,  tieglrh 
ning  at  8:00  am.  Thefie  will  t>e  prizes,  food, 
oommercial  exhibitors,  a  "happy  hour;  "and 
free  parking.  For  table  reservations,  send  a 
ctieck  payabfe  to  KMRA  Club,  PO  Bon  411* 
Waukesha  W)  53187. 

NEW  ORLEANS  LA 
OCT  lfl-17 

The  New  Orleans  tiamfest-computer- 
fest,  Am  acorn  '82.  will  be  held  on  Octooer 
16-17,  1982.  at  a  new  location,  Dergado 
Community  Coilege,  near  City  Park,  New 
Orleans  LA,  Admission  is  $3-00  per  person 
over  1 2  yea  rs  ol  d.  There  w  1 1 1  be  ex  h  i  b  i  tor s , 
a  Mea  market,  forums,  ladles'  activities. 
prizes,  and  a  discussion  on  international 
broadcast ing  by  theownerof  the  nation's 
only  commercial  shortwave  radio  station. 
Amateur  radio  tests  will  be  given  Saturday 
morning  by  the  FCC,  Talh-in  on  147.285? 
j885  and  449.0/444.0  For  more  informa- 
Iron,  and  reservations  for  FCC  tests,  wr»te 
W.  0-  Sai"  Sushnell  WA5M  JM,  Amacom 
Chaitman.  c/o  ■JetterBan  Amateur  Radio 


Club,  PO  Box  73665.  Metatrie  LA  70033,  or 
phone  {504>-687'5022. 

ANDERSON  IN 
OCT  17 

The  Madison  County  Amateur  Radio 
Club  of  Ande^rsoR  IN  will  have  a  htdd€tn 
transmitter  hunt  on  Octotier  17, 1982.  Tf\e 
starling  point  will  be  the  Mounds  State 
Partf  near  Anderson  Prizes  will  be  award- 
ed. For  more  information,  contact  Frank 
Dick  WA9JWL,  921  tsabeile  Drive.  Ander^ 
son  »N  4^13,  or  phone  {317^642-1237. 

Ci^lCAQO  IL 
OCT  t7 

The  Chicago  Citizens  Radio  League  wili 
hold  its  first  annual  hamfest  on  October  17, 
1982,  at  the  North  Shore  American  Legion 
Post,  6040  N  Ctark,  Chicago  tL  from  7.00 
am  to  4:00  pm,  Due  to  limited  table  space, 
table  reservations  must  tie  made  m  writing 
to  Fred  Marleite  KA9FLIO  tBSt  W  Chase, 
Chicago  tt  80626, 

CHELS^  MA 
OCT  17 

Tfie  19-79  Ftepeater  Association  of  Chet- 
sea  MA  will  hold  its  annual  flea  market  on 
Sunday,  October  17, 10S2,  fn>m  11:00  am  to 
4:00  pm  (seiiefs  admitled  at  10:00  am},  at 
the  Beach mont  VFW  Postn  150  Bennington 
Street,  Revere  MA.  Admbsion  is  $1.00.  Sell- 
ers' tables  are  $6.00  in  advance  and  Sd.OO  at 
the  door,  if  available^  Talk- in  on  .1^^.79  and 
.52.  For  tabJe  reservations,  send  a  checl^  to 
19-79  Repeater  Association,  PO  Box  171, 
Chelsea  MA  02150. 

CHATTANOOGA  TN 
OCT  23-24 

The  Tennessee  State  ARAL  Convention 


will  feature  Hamfest  Chattanooga,  to  t^ 
tteld  on  October  23-24,  1982  at  Chattanoo- 
ga State  Technical  Community  College, 
Amnicpla  Highway.  Chattanooga  TN.  Ad- 
mission is  free.  There  wili  be  top  pri^iea, 
acres  of  free  parliing,  indoor  and  outdoor 
flea  markets.  a/>d  a  spacious  dealer  area 
inside  the  ptiysical  education  bui Idling, 
Other  features  will  in^clude  a  hospitality 
party,  a  Wouff  Hong  ceremony,  ladies' 
and  childmn's  activities,  and  a  cafeteria 
serving  breakfast  and  lunch,  Tatk-in  on 
146-19/-79.  For  further  information,  write 
Hamfest.  PO  Box  3377,  Chattanooga  TN 
37404. 

SAVANNAH  GA 
OCT  23-24 

The  Amateur  Radio  C^ub  of  Savannah  wtfl 
hold  a  hamfest  on  October  23-24, 1962.  at  tr>e 
National  Guard  Afrrtory,  Eisenhower  Dnve, 
Savannah  GA.  Tickets  are  $2.50  in  advance 

and  $300  at  the  gate  Tabtes  are  17,00  for 
the  first  tab^e  and  ^OD  tot  addrtKmai  tab^es- 
Ttiere  will  be  ileaiers,  door  pri,^s.  a  flea  mar- 
Itei,  and  fefreshn'tents.  Taik-«n  on  ^7/.97  and 
jZ&dd.  For  fufttier  infofrriatH>n,  write  Airm- 
teur  Radio  Dub  of  Savannah  Hamfest,  PO 
Box  13342.  Sav^nah  GA  31406. 

FHAMINGHAM  MA 
OCT  31 

The  Framingham  Amateur  Radio  fcssocia- 
tlon,  Inc.,  wili  hold  Its  7th  annual  fall  Ilea  mar- 
ket on  Sunday,  October  31,  19S2,  at  a  new 
and  larger  location  tdiagonaJly  across  from 
the  previous  local ion|i  at  the  Framingham 
Qvic  League  Building,  214  Concord  Street 
(Route  laEf),  downtown  Framir>gham  MA. 
Doors  will  open  at  lOiDO  am  txjt  selEersffl^ 
begin  setting  up  at  8:30  am.  Admission  b 
S2W,  tables  are  Si  0.00  artd  pre^^i  Oration 


>  >  BIT  "O"  BYTE   <:  < 


Eliminates  or  greatly  reduces  interference  to 
TV  receivers  by  radio  amateur  stations  when 
instalieij  in  antenna  lines  of  those  transmitters. 
Input  and  output  impedance  50  ohms,  inser- 
tion loss  .3  dB  max.  VSWR  1 .2:1 
Attentuation  greater  than  60  dB  from  54  Mhz  to 
216  MHz  (TypicaiJy  9Ot00  dB  on  Channel  2) 
Size:  T^/e"  x  2^/32"  x  25te* 

Write  for  complete  specifications. 


J.W.  Miller  Division  --308 
BELL  INDUSTRIES 

19070  Reyes  Ave,  ■  RO,  Box  5825 
Compton.  California  90224 

(213)  537-5200  ■  TWX  910-346-6740 


All  Prices  InclucJe  Shipping  and  Tax  in  the  USA, 
ALL  DISK  are  WARRAfHJTED  against  material  de- 
fects for  90  days  from  date  of  purchase. 

•  5  1/4  Inch  Diskettes  (soft  sectofedj.  Center  Rein 
forcing  Ring,  Jacket  and  plastic  boit-sland  =S27 
for  tMDK  of  10  to  20.  20  to  TOO  is  $25  per  bOJf 

•  SYMTEC  HIGH  RES  UGHT  PEN— With  solt^ 
ware^  SlBS.OO 

•  18K  RAM  CARD  for  the  APPLE  11  or  It  + 
BARE  BOARD  =  30.00 

•  PADDLE  AOAPPLE  only  ^  S27.50 
%  MAGIC  KEYBOARD  Only  ^$86.00 

•  MiCROaUFFER    II    For    most    printers    32K  ^ 
S25O.00 

Epson  Parallel  16K  =  $135.00 
Epson  Sefial  8K  =  SI 35.00 

•  ECHO  il  Speech  Synthesizer  with  Soltwafe  on 
3.3  disk  and  Speaker  =  1170.00 

•  THUNDERCLOCK  PLUS  with  software  ^*1 25.00 
BSR  X-10  INTERFACE  OPTION  =  $45.00 

DOS- DATE R  DISK  ^  $20.00 
PASCAL  SOFTWARE  DISK  =  S20.00 

•  RAMDISK  320=  $1225,00 
Advertised  in  SuftTalh. 

•  I  wili  carry  other  jtems  tn  the  future^  If  yoy  don'i 
see  what  you  need  let  me  know.  Coming  soon 
VISA  charging  and  computer  ordering. 

Most  products  carry  a  90  day  warranty. 

The  prices  may  change  without  notice. 

Please  send  ORDERS  with  payment 
and  IrKjutries  to: 


153 


BIT  "O"  BYTE 

P.O.  Box  60972 

Sunnyvale,  GA  94088 


r^Se^  List  of  Advertisers  on  page  130 
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It  StfOrtgty  enooufaged-  Thme  wJtl  be  radit^ 
equipment  computer  gear,  food,  and  bar- 
gains- Talknn  on  .75/. IS  a^id  .52.  Formofe  ir^ 
formntian,  contact  Ron  EftaJlta  KtYHM,  3 
Drlsoolt  Drive,  R^ninghsu  MA  017DI. 


MAFfON  OH 
OCT  31 

The  Marion  Amateur  Radio  Club  will 
liold  its  Sth  annual  Heart  of  Dhka  Ham  R-^ 
esta  on  Sunday,  October  31.  138Z.  from 
0900  to  1600  hours,  at  the  Mariori  County 
Fairgrour^Gfs  Coliseum,  Marion  OH. 
Tickets  are  $3.00  In  advance  and  $4,00  at 
the  door.  Tables  are  35.00.  Feaitures  will 
include  prizes,  a  large  parking  ar&d,  and. 
Jood.  Tatkin  on  t46.S^  14?.90/,30,  or 
223. 34/224  94.  For  more  informalJon.  tick- 
ets, or  tables,  con  lad  Paul  Kjiz&r  WSGAX. 
39Q  Pole  Lane  Road.  Marion  OH  43302. 


SELLERSVll^Li  PA 
NOV  7 

The  R,  F.  Hill  AflC  wrlli  hoid  its 6th  annu- 
al tiamfest  on  Novemtwf  7.  19S2.  m  the 
Sett^rsvJl^o  National  Guard  Armory,  Sell- 
araville  PA  Doors  will  open  at  7:00  am  for 
sellers  and  &i00  am  for  t>uyers.  There  will 
bo  prizes,  refreshments,  and  heat.  Talk-in 
on  ,2ey.e8  and  52.  For  turther  Information. 
contaci  R.  F.  HJij  ARC,  Boj!  29.  Col  mar  PA 
18915. 


CONCORD  NC 
NOV  7 

The  Cabanus  Amateur  Radio  Society, 
Ific^  wiU  ^lok!  its  annual*  t^mle&l  on  Novem- 


ber 7. 19B2,  frofn  9:00  am  to  5:00  pm.  at  thte 
Concord  BoysQub.  Spring  Street.  Concord 
HC.  Admission  tickets  are  S2.5Q  in  stance, 
S3.00  at  the  doof.  Flea-maittet  tables  are 
S4  00.  table  sp^ce  is  $2.50.  Thefio  wilt  bm 
prtzes,  bingo  iof  the  ladies,  speaKars,  ttrMJ 
forums.  Hot  rood«  beverages,  arvd  tree  park- 
ing will  t)e  avai  table.  TaIMn  on  1 4€.€S5.  For 
advance  ticitsts,  tlea-markel  iables>  or 
space,  send  a  check  to  CAFtS,  PO  Box  129Q, 
Coneona  NC  38025, 


/ 


NORTH  HAVEN  CT, 
NOV  7 


X 


The  SouthC0ntral  Connecticut  Amateur 
Radio  Association's  (SCARA's)  third  annu- 
al electronics  ftea  market  will  be  held  on 
Sunday,  November  7.  1982.  (n<fcior5  at  ttre 
North  Haven  Recreation  Center  on  Unslev 
Street  m  MoHh  Haven  CT.  Regular  admis- 
sion IS  $1,25:  cbiktren  under  12  with  an 
adulT  wiH  tie  admitted  tree.  Sellefs'  spaces 
are  SB  00  The-  besi  spaces  will  t>e  as^lgtied 
first.  A  limUod  number  of  hree  tables  will  be 
provided  fo  ttiHe-  first  reservations  received. 
Wtien  iho^  tables  a/e  ^orw.  space  wtil  t» 
avaHabie  tor  sealing  from  the  ttoor  or  from 
your  own  table.  Food  will  t^avallatTle^  Sett- 
ers may  set  up  at  B:00  am,  and  wali^  ins  will 
be  admitted  from  9:00  until  3:00.  For  reser- 
va lions r  send  check  or  money  0f6Bf  pay' 
atJie  to  "SCARA"  to  Ed  Goldberg  WA1ZZO, 
4S3  EMsworlti  Avenue,  New  Haven  CT 
06511.  Include  an  SASE  for  confirmation. 


BANGKOK  THAILAND 
NOV  12-14 

The  Radio  Amateur  Society  ol  Tttaitand 
(RAST)  will  hoM  the  121  h  annual  Soum  East 


Asia  Network  Convention  (SEA NET  821  on 
Friday,  Saturifdy,  and  Sunday,  Novembef 
12-14. 1962,  at  the  ImpefEai  Hotel.  Bangkok, 
Thailand.  There  will  tie  leotures.  discus- 
sions, and  conifTierctal  exhibits.  Fbf  rrwfe 
details,  contact  RAST  Sectetafy,  PO  Bojt 
2006.  Bar^kok.  Thailand. 


NEWMARKET  ONT  CANADA 
NOV  13 

The  York  Region  ABC  will  bold  Ms  an- 
nual flea  market  on  Saturday,  November 
13,  19S2,  from  OBOO  to  1400  EST,  at  the 
Newmarket  Community  Centre,  Newmar- 
kel,  Ontario  Doors  will  open  at  0630  for 
exhibitors.  General  admission  is  $2.00 
(children  wlH  be  admitted  free  of  charge  \i 
accompanied  by  an  aduit^  Refreshments 
will  be  available.  Exhtb iters'  tables  are 
S2.00  each.  Taik-m  on  142,52  {VE3VRA1 
and  147.225^.625  (VEJYRC) 


FORT  WAYNE  IN 
NOV  U 

The  Allen  County  Amateur  Ftadio  Tech- 
nical Society.  Inc.  <AG-ARTS),  will  hold 
the  lOtb  annual  Fort  Wayne  HamfesI  on 
November  14,  1982.  at  the  Allen  County 
Memorial  Coliseum,  Fori  Wayne  IN  Ad- 
mission Is  S2.50  in  advance  and  $3.00  at 
the  door;  children  under  age  1 1  will  be  ad- 
mitted free.  Ffegular  tables  sre  $6.00  and 
premium  tables  are  S20.0O.  The  Coliseum 
charges  a  $1.Q0  parking  tee.  Doors  will 
open  to  the  general  public  at  8:tX)  am  and 
for  vendor  setups  at  5:00  am.  For  furtheir 
ticket  or  lable  infornraiion,  write  Becky 
Skinnef  KA9GWE,  9720  Pinto  Lane,  Fort 
Wayne  114  46d04 


aHEENSeORO  NC 
NOV  27-2a 

The  Greensboro  Amateur  Radio  Clu& 
will  tvo^d  the  &&cond  annual  Greensboro 
Hamfest  Ofi  November  27-28, 1962.  at  I  he 
National  GuajtJ  Armofy,  Gfeensboro  NC. 
The  hours  will  be  9i00  am  to  5o00  pm  on 
November  27th  and  SiJO  am  |o  3-00  pm  on 
Novemtier  281  h.  Pre-registration  tjetore 
Nov«mb«r  12^  1982.  Is  S3.Q0  and  registrar 
lion  at  the  door  is  $4.00.  There  will  be 
tables  and  taitgatmg  available.  Talk-in  on 
145.25.  ;T9/;79.  and  ,52.  For  pre^reg  1st  ra- 
tion (pJease  Include  en  SASE)  or  more 
detaJis^  contact  Russ  Brandt  KE4KU  1301 
Dayton  Street,  Greensboro  NC  27407. 

STONY  BROOK  LI  NV 
NOV  2a 

The  Radto  Cenlrai  Amateur  Radto  Cluti 
will  hoM  its  routth  anr^ual  HanvCentral, 
1982  editioft,  on  Sur^day.  November  2B, 
1982.  in  the  main  social  hstU  of  Temple 
Isaiah^  1404  Stony  Broo^  Road,  Stony 
BiDOk  y  NY  I  about  50  miles  east  o!  New 
York  City).  Doofs  wiM  open  at  7;30  am  tor 
seHers  and  dealers  anHJ  at  @;30  for  the  gefv 
eral  public.  Admission  i&  $2.00  and  XYLs 
and  children  under  12  will  be  admitted  free. 
Nine-loot  Tables  are  $5.00  each  and  half 
tables  are  S3  00.  Features  will  include  an 
updated  antenna  lecture  by  Art  (W2LH)  and 
Madeline  [W2EE0)  Green  berg,  door  prizes, 
and  home-cooked  hot  food  and  drinks, 
Talk-in  on  144.550/145,150  IWA2UEC1  and 
146.S2.  For  add  ill  on  a  I  information,  maps, 
and  advance  reservations,  contact  Scolty 
Policas^ro  KA2E0W.  60  7th  Street.  B& 
hernia  NY  i17T6.l51&h5e92657:orBob  Yar^ 
mus  K2flGZ.  3  Haven  Court.  Lake  Grove  NY 

1 1755.  isievgei  2709 


COO  CHECK  Of  fctO 


ARIES  ZERO 
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Un  plated  -solder  Em  I  inrta  - 

am  SOC^elS.  ineluijiing  iMire  wrac 


FIRST  QUALITY  COMPONENTS  -  NOT  MAIL  ORDER  "SECONDS" 
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No 
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ELPAC  POWER  SUPPLIES  -  DC^DC  CQNVERrERS 


&1«ch   Md     11401  ■  ^flDpfV   Olf* 
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0*T»  SHEET  FO»CW;,OC  COHVErtTpH^ 


TEACHERS! 
STUDENTS! 


Send  for  free  flyer  on 
Electronic  Teaching  Aid  Ktt&. 

Prices  start  at  ^,is  come  complele  with 

$M    95   all  components,  PC 
£L  board  and  Ifiarn-as-you- 

■|^*        go  Inalructlon  manual 


ELPAC  POWER  SUPPLIES  -  SOLV  SERIES  FULLY  REGULATED 


•IWTIC 
VtA!*  Ha 


■  9*09 

tl*»0 

•«V1**« 

KM.V»M 


*i  II*.  *l  •fKta} 

lis  it*  *  Tr/i%i,m4iM 

t*  H-TS*-  4t/1*i««t 

Tt  *a*  «4i4«*r*>»  Ji  It 

1i  t  M  i>i^fefe4 }  4tb>i^i* 


V  ^H^PH  ^PlRM^^H^E 


PIN  FORMING  TOOL 


puti  iCs  on  ttieir  true  row  to  row  spacing;.  One 
aid  If  is  fctr  300  center^  Flip  tcK]4  over  fgr  devices 
on  600  center^  Put  devtce  m  too*  and 
icrue«ze 

<^E  TOOL  DOES  a  Thru  40  PINS! 

Sto^kNo   110S9    $1  2.^^ 


HUNTER  TOOLS 


8  Btode*.  Sizes  osa  i/ior, 

S*' 1 6  ,  3/32,  7/64 ".  V8-. 
9/64  \  5/32" 


ffr^nfX    7mcssIpoi3iHara»ie8- 
^''     .    >Hh  3/ 1 6",  7/3r,  1/4",  9/32 

$21  .«= 


NiitdrNftr  ICit 


STtkTKNO. 
51D01 


THEPtKE 

5  in  1  Too* 


CHIMPS  *  10- «24ff^ 

f  »4  24 

CinTEftkirS 
mcM  c0ftwnori  5C  e*  sizes 
CtlTTEfl  kritt  PtlEF^S 
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1  71 
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*f»tt^  uBi  itgiii  Mi(. 
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NO. 
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11202 
11204 
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11300 
ItZOB 


MODUTEC 


liJniclamp  AC  Vott-Aniin«t«r 
aMoF*/^  si ngliog  oine  conductor  out  <if 
many  withhpyt  Onurrsn|}«rnant 

"^      Stock  f^o    AC  4ump*r«i    Ptic* 


0?M       t3l  50 
O-tKXUr        39  50 

ACCESSORY  UNE  SPUTTER 
aFicws  fast  r^'Sdings  Ot  AC  powef  con- 
sum  ptvon  of  pfug  in  equipmenl  wilh- 

txjt  sepa fat hon  61  leads.      ^ 

StocH  Nd.  1  3727       $9." 


b^llCfie^from 
$13.95 


pocKrr  SIZED 

BATTERY  TESTER 

rof  aU  types  ot  »mail 
T.3Svto4.Stf 

Stock  N4.  1 3733 

VOLTI-CATOR 

automotive  Oia|}no&tlc  m«ier  plugs 
Nila  iigtit«f  sochel  iin<t  indicates  hsl- 
lery  condition  and  chWging  mie^ 

AC  VOLTAGE  Tf  STtft 

piMg$  tntD  sriy  \  tOv  j«finc*  recepi- 
iiite  to  check  lim«  votlagc  over  50 

VOM-  li  ULTtTE  STEP 

versatile  Volf-Ohm-Mtihaimimetef  in 
small  j^^kage  *  -*  -^  QS 

StWii  No   t372S  $13. 


Drawer  Q  MHford 
CO*     NJ  08848-9990 


TOLL  800-526  5960 

in  NJ  (201)  996-4093 


i^  112 

S«nd-fcif  Free  CaiaJofl 
over  1 100  pans. 
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L INEA  R 


Pl-A 


Zh  boo^» 


1000  WATT 
14  Different  Models,  100  pgs 

A. P, Systems 

Box  263  sm. 

Newport,  R/  02840  f40Ti  846  5627 


2  GHz  Mmwivs  RMXivtig  SystMRS 

The  new  Micro-System  features  a  machined  18" 

parabolic  reflector  for  maximum  efficiency,  a  Mnear 
feed-point  downconverter  with  ceramic  high  perfor- 
mance RF  preamplifier  transistor,  a  variable  12  to  18  volt 
regulated  power  supply  and  50'  of  7512  coaxial  down- 
lead, including  a  3'  jumper  and  matching  trensformer. 
The  Micro-System  includes  a  fuJ]  6  month  warranty, 

Micro-System  (MS-021) .*159" 

Micro-System  {MS-578)    . .  M69" 

MicrO'System  (MS-645)    ... .._... *179" 

Shipptng  &  Handling;     USA  . .  .*4"   AK,  HI  &  PR  , ,  .»1ff"* 


1 


Dita  Stpvlct  Conpiiiy 

K3ie      3110  Evelyn  Street 
Roseville,  MM  •  55113 


612-636-9469 


AT  i-AST! 

This  service  wilf  l>e  available  nationally.  Lab  tested  &  trme  proven 
modiftetions  professionally  installed  in  your  amateur  Handy-Talkie  2M, 
220,  440.  MH2  transceiver  by  Henry  Radios  wan^anty  technicians 

(KNOWN  AS  ^'A&W  PRODUCTIONS") 


HAVE  ALL  PL  TONES  AVAfL^BLE  AT  YOUR  FiNGER  TiPS 

For  TE  WPO  un^ts  trw  ddcy  vmtQh  m  inlayed  infei 
tt»  Pu3h-tCrTaJk  bar.  The  TEMPO  S-1S  wffl 
have  the  dip  switch  Inlay&d  inlo  the  back  cover, 

»45  We  will  inslaJf  a  N  EW  B  ATTE  BY  BE  ATE  R 


Outboard  ttne  dip  ««ktcHi  Have  it  nraHy  mtaysd 
Inlfl  the  back  cover  ol  ytxir  Handy^T&Hcie  fTHiwig 
alt  32  PL  Ton«i  S«l«ct$bl$  nl  3  n^omenfs 
notice. 


»25  Got  your  own  PU?  Send  It  to  us  wirh  your 

Handy-Talkie  unl!  qmd  we  do  the  prdfesaiional 
iinstailatlon  iar  ycu- 

$55  We  wlli  inrBtall  a  n$M  PL  and  InEay  the  dip 
swUch  Into  [he  tinck  cover  ct  your  Hanrfy-Tglkia 
raedy  iQ  operate. 

Send  us  vourHandy-Talklfi  unit  and  a  check  w 

money  ortter  plus  S3. 50  !of  shipping  3t%d  tiaod- 
Hng  payable  If}  AAW  (PRODUCTIONS.  INC. 


In  yoMF  TEMPO  fr  1 ,  Sr2,  S-4,  S-5  READY  lo 

operate  Your  New  Batterv  Baator  wilt  uaa  Lhs 
Mfne  jack  qs  the  ghargef  wifh  rm  ncjw  hol«snncl 
reauEetloTi  circuits  butn  Into  unit.  Comes  with 
GigEU'  Ughlm  Adaplar  w^th  IntoTn-Ql  ruae. 

CONTACT  AS W  PRODUCTlOKS  FOR  SPE- 
CIAL MODIFJCATIOKS  YOU  MAY  WANT 
TO  HAVE  DONE.  WE  SPEClALl2£  IN  THE 
TEMPO  HAWOY-TALKIES. 


MS  AfE  AN  OFFICiAt  TEMPO-  REPAIfl  STATION 
WOWK  GUAItANTEEO  FOB  SO  DAYS,  SEND  YOUS  HANDr-TM-KIE  AWD  A  CHECK  Q PI  MQNET 

ORDER  TO 


VlA/PftOD(/C  TIONS 


CaSifomm  90405  t2t3}  82S-931Q 


.^1&< 


h>l 


JrAl 


CALL  TOLL  FREE 
1-800-238-61 

In  TN.  call  901-683-9125 

MEMPHIS  AMATEUR 
ELECTRONICS 

(Formerly-Germantown-Sere'Rose) 

Authorized  Dealer  for  Kenwood,  Yaesu,  Icom, 
Drake,  Mirage,  AEA,  Info- Tech,  Ten-Tec,  MFJ, 
Cubic,  and  B&W. 


MON-FRI  9:00—5:00 
SAT  9:00—12:00 


»'iM 


Write:  1465  Wells  Stat  Rd.,  Memphis,  Tn.  38108 


AVANTEK 

GPD  SERIES    AMPLIFIERS 

GPD  401,402,403 

12  -  14     DB  GAIN 

S-5  00  MHI  POWE»    15   VDC  T05  MOUNTING 

IDEAL  FOR  COUNTER  AND  TV   PREAMPLIFIERS 
COMPLETE    WITH   CIRCUIT   BOARD   FOR   MOUNTING 

$25.00  EA.  ,  SET  OF  THREE  $65.00 

AMATEUR 
MICROWAVE    DOWNCONVERTER 

COMPLETE       ASSEMBLED       ftEAtJY    TO  INSTALL       NOT   A  KIT 

SPECIAL    $179.95 

INCLUDING  SHIPPINC    lU. P.S.J  yiSA    ftND  AlASTERCAttD  ACCEPTED 


50-    dS   SYSTEM   CAIN 
TUNES  :.l   Chi.   to  I.^Cht. 
PREAUPLIFIEFI  I«*  dB   CAI«  #3.5  ttB  NF 
OUTPUT    TUNES  TV  CHANNELS   2  TO  fi 


OlitPitT    ►".'HeP-ANCE    is  oh    »(!'  OHUS 
FULL   YEAf?    WARRAhiTt 
PFRF?JRll5NCE~CtDCIElEkTEED  0« 
VOUft  UOfJEY   REFUNDED 


CALL    (804)  489-2156        -w 
ELECTRONIC    HOBBY    INNOVATIONS 

7510     <1RANS¥     STREET     SUITE  207     NORFOLK  ,  VIRGINIA     23505 


^Se&  Li$f  of  Adverttsers  on  p^ge  13Q 
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The  Saturn  V  is  a  deep  fringe  microwave  receiver  for  homeowners 

that  are  outside  of  the  service  area  ot  local  pay  TV  stations  (i.e.^ 

HBO,  Showtime).  II  is  normally  used  within  line  of  sight  of  a  trans- 

milting  tower  In  a  50  mile  range  and  is  simply  attached  to  your  TV 

antenna  mast.  This  unit  is  completely  ready  to  install  including  all 

cable  and  mounting  hardware.  It  is  designed  to  be  instailed  by  the 

homeowner. 

We  accept  M^sierCharge  ^  Visa, 

Microwtivt?  rtnd  SfJtf^iilf^-  ^v^tf-rn*?  • 

^ 1^3      $165.00 

4-11  $120.00 

1249  S105,00 

^  50-99  S  95,00 

Industries  tw  100-149  $85,00 


TC 


4558  Auburn  Blvd.,  Suite  208 

Sacramento,  Calilornia  95841     (9i6)  454  2190  ^72 


100  149      $  a5,00 
ISO^up        $  80.00 


LIMITED  SPECIAL  $555>00 


■-■f=lMEI3 

20  MHz 
DUAL  TRACE 


Oscilloscopes 


to  meet  euery  need 


MODEL  HM'203 


WITH  PROBES:  x  1  8;  x  10 

•  ONE  TEAR  FULL  WARRANTY 

•SOLED  STATE 

•  ASSEAfBLED  &  CALIBRATED 
NEW  RECTANGULAR  CRT 

(603)434-5371 


DEALER  INgUHU^  INVITED 


1^  133 


LJH 


DERRY.  N-H-  0303  S  WARNER  HE.L 


SATELLITE  TV  SYSTEMS 


"COMPARE  OUR  QUAL1T\\  PRICES  AND  SERVICE!" 

WE  MANUFACTUREj 

PARABOLIC  DISHES 

POLAR  MOLfNTS 
DEMO  TRAILERS 
CUSTOM  PARTS 
WE  STOCK: 

WASHBURN  GILLASPIE 

KLM  DRAKE 

AVANTEK  LOUT^ANCE 

GARDENER 

CALL,  WRITE  OR  j^  FOR  OUR  LATEST  BROCHURE  AND  PRICES 
AUSTIN  C.  LEWIS  LEWIS  CONSTRUCmON  CO- 

K4GGC  r.O  E^>X  too 

^01-784-Zl^l  HUMBOLDT,  TN.  i^Ki 

"IN  flUS?NESS  AT  THIS  LOCATION  SiNCE  1964"      -'^52 


motorization  systems 
lna  holders 
alumini.;m  horks 


ALLIANCE 

ATV 

CABLE  6^  CONNECTOR^; 

SWITCHES  fii  HARDWARJ- 


FAST 
SCAN 


*[$24^ 


A  modular  approach.  .  .for  your  own  custom-designed  ATV 
system Here's  how    txa5-4ATv  excite WMODULATon-fSippd 


y^ '  ■•'i^w^... 


'W  t^#-' 


This  w1r€d  3ind  tested  modLJiQ  \^  desigr^ed  to  drive  Ihe 
Wotorola  MHW-71Q  modul*  in  ihc  PAS  10  watl  linear 
amp.  The  crysiel  t  rhB  100  tnhz  rogion  keeps  har- 
mtmics  out  of  two  meters  lor  latK  t\Ack.  The  video 
Fno^u^ator  is  FuU  8  mHz  lorcanipuEe^  gEafiTiics  and  col- 
or. !fl.*Quiras  1 3.6  vdc  rag  ffl  ^0  ma.  Tuned  wr(h  xlat  on 
159  25,  *34-0,  or  456.25  mHl.  PfO-ylslon  for  gyng  ex- 

pandJTig  Two  frequencies  available. 


PAS  10  WATT  ATV  POWER  MODULE  $B9  ppd 

The  PAS  wMI  pul  out  10  walls  RMS  power  on  Ihe  sync 
Tjps  whePi  drive-h  with  Bd  mw  by  IHe  FXAS  exciter.  W 
Ohiti^  irt  ^n,[j  oul,  plug  band*ldtft  itjr  the  whold?  banid 
with  good  lin«ar<ty  for  coJor  and  sound.  Requiires  Ufl 
vdc  rflguiaied  &  3  amfis 

FUAS  AUDIO  SUBCARRIER  GENERATOR 
.,*..,*,....... ...  =  *..,,,..  $29  ppd 

Puts  audio  on  wrtn  your  camera  vid&o  just  as  bfoad- 

casf  TW  5toes  at  4.5  mri^ .  Puts  out  tip  to  i  v  p-p  to  dfive 

Ihfl  TXA5  or  VM'2,  3.  or  4  modolalors-  Requires  lo*  Z 

mic  (150  ID  6O0  ohms),  and  +  12  to  IS  vdc  ^  2^  ma 

WorJpis  witii  any  stmtr  with  5  mHz  vhdeo  bandwidth. 

TVC'2  ATV  DOWNCONVERTER. . . .  SSS  ppd 

Strjpiine  MRFgoi  1.1  7  dU  HF)  preamp  and  double  bal' 
aneeu  mixer  nnoduiedtgsoyl  my  w^akOFi^atjutresiais 
inlarmcHls  and  overload  Connects  belween  uhf  anlsiri< 
na  and  iV  set  tuned  to  channel  2  or  3  Vsncap  tunes 
42D  to  4Sa  mHz.  Pe^iinrea  +  i^  lo  ift  vdc  @  20  ms. 
Su  per  SBfi  si ifve  T V  C- 2L  A  ( tt>  N  E6*535  preamp  r9db  »^  FJi 
Mage     ,£6$p^d, 

*TXA5,  PAS,  FMA5  andTVC  Basic  Module  PKg. 

C^H  or  write  for  our  complete  Hsl  oi  s peel fi cations,  station  set- up  d^iagrams,  and 
opllor?al  accessories  which  incIiji:J&  artenfias.  modulators,  detectors,  test 
generators,  cameras,  etc.  WE  ARE  A  FULLUNE  SUPPLIER  OF  ALL  YOUR  ATV 

NEEDS. 

TERMS;  VISA  or  MASTER  CARD  by  telephone  or  rnail,  or  check  or  rrioney  order  by 
malL  All  prices  are  delivered  In  USA.  Allow  three  weeks  after  order  for  deHvery. 

(213)  447-4565  Charge  card  orders  only 


P.C.  ELECTRONICS    2522  Paxson  Lane. 


Tom  W60RQ     Maryann  V\^B6YSS 


Arcadia,  California  91006 


DOLLAR  SAVER/SPACE  SAVER 

WELZ  SP-300  SWR  &  POWER  METER 

1.8  to  500  MHZ/1  W  to  1  KW 


WELZ  rfiS^"* 


41-4Sai  "U  ,^- 


Exclusive  cross  over  frequency  range 

3  Transmitter/3  Antenna  Connectors. 

One  SWR/Power  for  the  serious  amateur  who  operates  all  bands,  HF 

to  450  MHz 

ONLY  $196.50 

Serious  Dealers  Listing  Available, 


f\t.ca.  t^i. 


NCG 


,^318 


1275  N,  Grove  St, 

Anaheim,  CaL  92806 

(714)630-4541 

NOTE:  Price,  Specifications  subject  to  change  without  notice  and 
obligation. 
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NEVER  SAY  DIF  —  ff  you  want  controversv, 
Wayn^  Green  VV2NSD/1  will  give  tt  to  you.  His 
popular  column  ranges  from  travelogue  to  tirade 
and  is  guaranteed  to  entertain,  inspire  and 
enlighten  you, 

DX — This  globe-trotting  column  keeps  you  in- 
formed about  the  news  of  the  DX  world  from  King- 
man Reef  to  Bahrain 

CONTESTS  — You  get  all  the  news  on  the  contest 
world  from  Robert  Baker  WB2GFE,  Hell  give  you 
information  on  upcoming  events  and  results  from 
recent  contests, 

FUN  — Just  for  fun,  |ohn  Edwards  KI2U  provides 
you  with  wacky  puzzles,  quizzes,  and  games  that 
test  your  ham  mettle, 

FCC  — If  you're  looking  to  the  future,  these  out- 
takes  from  the  Federal  Register  chronicle  changes 
in  policry  and  regulations  that  relate  to  amateur 
radio. 

RTIY  LOOP  — To  keep  you  abreast  of  radrotele- 
type  developments,  Marc  Leavey  WA3AIR  ex- 
plains the  new  RTTY  equipment,  the  increasing 
role  of  computers  in  RTTY.  and  other  matters  of 
interest  to  digital  communications  fans. 

REVIEWS— Before  you  buy.  save  yourself  some 
money  check  7Ts  in-depth  evaluation  of  the 
latest  gear 

HAM  HELP  — As  a  service  to  you,  73  prints  your 
questions  in  our  magazine.  This  helps  you  to  ob- 
tain hard-tCHget  parts,  schematics,  and  owner's 
manuals. 

SATELLITES- From  Phase  III  to  TVRO,  73  Maga- 
zine covers  the  news  of  the  satellite  world  like  no 
other  radio  amateur  magazine. 

NEW  PRODUCTS— This  brief  look  at  the  latest 
ham  equipment  on  the  market  keeps  you  on  top  of 

new  developments  in  amateur  radio 

AWARDS— To  find  out  what  certificates  are  avail- 
able where,  read  Bill  Cosney  KEJC's  coverage  of 
all  the  ham  radio  awards, 

CONSTRUCTION- The    builder's    magazine 
that's  73.  You  get  the  best  projects  from  the  best 
authors  ever>^  month  ^  ,^m^.  3J»«C^.'^ 


I    Send  me  a  dozen  issues  of 


IB 


MAGAZIHB 

for  the  dozen  reasons 


D  Check  enclosed  for  1  year  for  only  S19  37 
I      BHL  D  MC     n  VISA     O  AMEX     D  ME 
Card#, ^ 


Jnterbank# 


Exp  date 


Name 


Sig 


Address. 
City 


Jtate. 


-Zip. 


C^no-d^i  4^  MFnicd  S2^.97  1  yif^r  U  S  tund$ 

Fofeigrt  wTlace  S39  97  1  ^'^^r  U^^  luficb  dt^wm  cm  US  bardi  OfiH 

•  ortngn  airmail  —  please  inquif* 


CO 

< 
CO 


73  Magazine*PO  Box931*Farmmgdale.  NY»n737 


Subscript  ion  Department 
P  O  Box  931 
Fanmmgdale.  NY  11737 


For  orders  onlv  plea^. 
Foreign  air  mail,  please  inquire 


I 
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with  a  subscription  to 
73  MAGAZINE 

73  is  a  virtual  encyclopedia  for  radio  amateurs, 
covering  everything  from  Amplifiers  to  Zepps, 

Including 


Amateur  Rado^ 
TechnicaiJournal 


M  <k 


Co«ii»jt1lti™»c 


w*a'» 


en 

0s  HP 


TeKiW^ 


caVJo^ 


'.ami***** 


communications 


*  Hardware  construction 


Pioneering  articles 


*  Satellite  TV 


No  other  ham  radio  magazine  covers  the  <^n- 
tire  spectrum  of  amateur  radio  better  than 
73.  Can  you  think  of  a  nicer  way  to  say  Hap- 
py Holidays  to  your  favorite  ham  than  by 
sending  them  a  subscription  to  73  Magazine? 
After  all,  it  is  better  to  send  than  to  receive* 


rd  like  to  give 

73  Magazine  for  tlie 
holidays*  (12  issues — $19,97). 


n  Check  enclosed 
a  MC       □  VISA 

Card# 


n  AE       n  Bill  me  V  it 


Exp.    date 
Signature— 
Interbank  I 
Name 


Address 
Cit^' 


State. 


Zip. 


Pleases  enter  a  one  year  gift  subscription  to: 
Name  , 


Address 
City_ 


State. 


Canada  &  Mexk-<3  if£2,97,  I  year  only,  U.S.  Funds 
Forc^lgii  S3S>i)7.  I  ytiir  ctnty,  U-S,  Funds  Drawn  on  U-S-  Bunk 
All  C;[ft  SuiiJiCTiplioiis  Be^iti  With  jutv.  19S3  hsui.\ 
75  Magazln^'Bos  931  •Farm ingOiik  KY  11737  62NR6 


THE 
COHTEST 


Are  You  a 
Gun  Contester? 


The  small  number  of  elite  operators  at  the  top  of  the 

list  when  the  results  are  published  know  what  it  takes 

to  win  a  major  contest.  .  .do  you?  These  winners  reveal 

their  secrets  in  THE  CONTEST  COOKBOOK  by  N60P.  You 

will  find  170  pages  of  suggestions  for  the  first-time  contester  as 

well  as  tips  that  will  increase  the  score  of  a  seasoned  operator. 

Domestic,  DX,  and  specialty  contests  are  all  discussed . .  ,  complete  with 

photographs  and  diagrams  that  show  the  equipment  used  by  the  top  scorers. 

Winning  a  contest  means  more  than  having  a  kilowatt  and  a  beam  — it  takes  a  good 

operator  with  lots  of  determination.  Don't  settle  for  being  a  Little  Gun, .  .order  THE 

CONTEST  COOKBOOK  today  by  using  the  order  card  in  this  magazine.  Send  a  check 

for  $5,95  plus  $1.50  for  the  first  book,  $1,00  each  additional  book  and  $10.00  per  book 

foreign  airmail,  or  include  detailed  credit  card  information.  Sorry,  no  C.O.D.  orders  accepted. 

GET  READY  NOW  FOR  THE  CONTEST  SEASON! 


CALL  TODAY  1-800-258-5473 


Wayne  Green  Books,  Attn.  Mail  Order,  Peterborough >  NH  03458 


AWAYNEGREEN  PUBLICATION 
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80M  IN  24  FT! 


VsV 


Put  a  broad  bandwidth  80M  dipote  in  24  ft  wfth  the 
SLINKY  DIPOLE''  antenna.  Comparabfe  tow  SWR,  space 
savings  and  performance  on  ALL  HF  bands,  includrng 
SWL  and  WARC,  Complete  kit:  2  special  4"  coils,  SO' 
RG-58/U  coax,  balun  kit  mountrng  hardware  and 
instojctions.  Great  for  apartments,  condominiums,  motels 
and  vacation  use.  Easy  set  up  and  adjustment 

Ask  for  FREE  antenna  comparison  sheet 


Blacksburg  Group 

Box  242  Suite  500 
Bfacksburg,  Virginia  24060 
703/951-9030 


49.95  postpaid    (in  U  SA  | 

Money  Back  Guarantee 
Vfrgrnia  residents    ^^ 
add  4%  safes  tax 
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CARLOAD  INVENTORIES  •  ROCK  BOTTOM  PRICES 

SUPER-FAST  SERVICE 


LIKES- 


AEA 

AVANTI 

ASTflON 

ALUAMCE 


AlPHA 

BEARCAT 

BIRO 

BENCHER 


CySHCRAFT 
COLLINS 
CDE 
DRAKE 


OENTflON 
H¥  GAIN 
HUSTLER 
ICOM 


KANTR0N4CS 
KL^ 

KENWOOD 
MrCROLOG 


MiKt'PflOOUCTS 
MOR  GAIN 
MFRAGE 
MFJ 


NTE 

PALOMAR  ENG 
REGENCY 
SMAN 


TEN  TEC 
i        UNIVERSAL 
UNARCO-RAHN 
VIBHOPLEX 

IN  MISSOURI 


CALL  TOLL  FREE  1-800-325-3609  314961-9990 

MID-COM  ELECTRONICS   «    8516  MANCHESTER  ROAD    •    BRENTWOOD,  MO  63144 


*^52 


■See  it^t  of  AdvBrrts&rs  &n  pag^  13Q 
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KEVER  SAY  DIE 

ecf/tor/a/  by  Wayne  Gr&en 


from  page  d 

wasn't  much  I  could  tell  ffom 
them.  They  seemed  to  indicate 
that  Read,  operating  under  the 
name  of  Global  Communica- 
tions (thought  that  was  RCAI), 
had  a  contract  with  Chile  to  run 
propagation  tests  using  the 
ham  bands  from  San  Felix.  The 
payment:  $25,000.  Not  bad  pay 
for  making  700  ham  conlactsf 

The  ChiJeans  are  saying  that 
he  was  never  there.  Wed,  having 
seen  people  get  bum  raps  be^ 
fore,  I  kept  my  mind  reasonably 
open  and  asked  our  people  to  try 
to  reach  Read.  No  luck.  The 
phone  numbers  on  the  Global 

Communications  feiterhead 
were  disconnected  with  no  lor- 
warding  numbers.  The  phone 
company  had  no  listing  for  the 
firm.  The  letter  was  mailed  from 
Greece,  with  no  address  or 
phone  number. 

Then  came  a  coincidence.  1 
really  enjoy  it  when  something 
happens  which  would  be 
laughed  at  in  a  fiction  story  tie- 
cause  it  is  too  pat,  This  time  I 
was  talking  with  a  chap  who 
runs  a  ham  store  and  we  were 
discussing  some  of  the  times 
when  hams  had  paid  him  off 
with  bad  checks.  He  told  me  a 
most  interesting  story  about  a 
chap  who  had  tx>ught  a  hand 
transceiver  and  paid  for  It  with  a 
rubber  check.  It  looked  strange 
to  him  when  the  chap  was  un- 
able to  produce  a  driver's 
license,  but  he  had  a  company 
letterhead  for  Global  Com- 
munications. "Hold  it!"  I  yelled. 

I  had  hjm  run  over  the  story 
again  after  telltng  him  about 
Bob  Read  and  the  CEOX  story. 

It  seems  that  when  the  check 
bounced  back  from  a  closed  ac- 
count, they  had  tned  two  Gtobal 
Communications  phone  num- 
bers.  .  .disconnected.  Then  a 
couple  years  later,  one  of  the 
salesmen  in  the  store  recog- 
nized Read  when  he  came  in. 
The  word  was  quietly  passed. 
Read  wanted  to  buy  a  duplexer. 
This  had  to  be  ordered,  so  they 
took  his  order  and  promised 
shipment.  Global  Communica- 
tions again.  Instead  of  shipping 


a  duplexer,  they  made  op  a  box 
the  right  size  and  put  a  piece  of 
wood  in  the  top  with  the  duplex- 
er  knobs  glued  down  on  it  so  it 
looked  as  if  there  were  a  duplex- 
er  in  the  box  on  casual  inspec- 
tion. They  weighted  the  box  so  it 
would  feet  right,  mounted  the 
old  bounced  check  inside,  ship* 
ped  It  to  Global,  and  awaited 
results. 

A  few  weeks  went  by  and  then 
one  morning  there  was  a  long- 
distance call  from  Saudi  Arabia 
and  a  barely  audible  voice  yell* 
ing,  "You  guys  are  going  to  be 
sorry!*' 

The  next  day  a  chap  came  in 
needing  a  dupfexer  immediate- 
ly. Seems  his  friend  was  in  Saudi 
Arabia  and  he  had  promised  to 
deliver  one  there;  he  had  to  ship 
it  over  by  air  that  day.  He  paid 
cash,  you  may  be  sure. 

I  looked  up  the  call  KF10  in 
the  Callbook.  but  it  isn't  listed. 
The  store  owner  involved  had 
the  idea  that  the  chap  wasnl 
really  a  ham  bot  was  just  pre- 
tending to  be.  That  might  take 
some  checking.  His  letter  from 
Greece  included  a  QSL  card 
with  the  call. 

Now,  it  may  well  be  that  there 
are  some  explanations  for  all  of 
this.  If  so,  Tm  sure  many  of  you 
join  me  in  being  curious  atx>ut 
them.  Just  on  the  surface,  from 
what  Tve  heard  and  read^  it  sure 
is  curious, 

Notes  keep  coming  in  about 
good  old  Mf.  Read.  Either  he  has 
the  worst  press  agent  since  Don 
Miller  or  else  he  is  a  bunch  of 
bad  news,  i  wish  we  could  locate 
him  to  clarify  reports  of  skipping 
baft  on  bad  check  charges,  of 
unpaid-for  Collins  rigs,  unpaid* 
for  airline  tickets,  unpaid-for 
leased  Mercedes,  and  things 
like  that.  Does  anyone  know 
where  we  can  reach  KF1 0  so  we 
can  gel  the  straight  story  on  all 
these  mounting  charges?  Read 
must  be  one  hell  of  a  smooth 
talker  if  there  Is  any  truth  to  all 
these  reports. 

UNTOLD  WEALTH 

Well,  it  looks  as  if  iVe  struck 
again.  The  TVRO  material  in  73 


can,  if  you  find  yourself  getting 
interested  in  it,  lay  the  ground- 
work for  getting  into  what  is  go- 
ing to  be  a  huge  industry  within 
a  few  years,  Tm  referring  to  the 
coming  direct  television 
broadcasting  from  satellites. 

Sometimes  I  get  discouraged. 
On  the  one  hand  I  gel  letters 
from  readers  who  thank  me  for 
getting  them  into  new  business- 
es such  as  home  security,  com- 
puters,  and  so  on,  telling  me 
that  I  provided  the  impetus  to 
get  them  going  and  that  they've 
done  well.  Indeed,  many  have 
become  wealthy.  But  then  I  still 
get  letters  saying  that  some 
poor  reader  cani  afford  a  sub- 
scription. Now,  with  all  thai 
money  out  there  just  watting  to 
be  grabbed,  how  can  anyone  be 
short  of  cash? 

There  are  so  many  business- 
es that  you  can  start  at  home,  on 
your  own  time,  with  a  very  small 
investment,  that  one  has  to  be 
awfully  lazy  to  miss  out.  1  sup- 
pose it  is  easier  to  make  do  with 
very  little  money  and  enjoy 
watching  television  rather  than 
working  one's  butt  off  to  Start  a 
home  business.  It  is  work,  have 
no  doubt  about  it. 

There  are  still  almost  unlimit- 
ed opportunities  to  sell  security 
systems  and  service  them.  The 
computer  field  is  still  in  its  early 
stages  of  growth.  I  know  some- 
one setting  up  home  sales  of 
turnkey  computer  systems 
where  it's  possible  to  make 
about  $2,000  profit  on  each 
sale. .  .and  any  small  business 
in  the  area  is  a  good  prospect 
for  a  sale.  Now  we're  beginning 
to  see  the  proliferation  of  soft- 
ware stores,  something  1  pre- 
dicted several  years  ago.  Two 
outfits  are  already  franchising 
them. .  .and  there  wilt  be  more. 

Once  we  start  seeing  direct 
television  broadcasts  from  sat- 
ellites, we  are  going  to  see  bit- 
lions  of  dollars  in  equipment 
sales  and  in  service  contracts. 
Knowing  this,  I  assume  that 
many  readers  of  73  will  yawn, 
pick  up  a  beer,  and  turn  to  the 
cable  24'hour-a-day  sports 
channel.  Well«  the  gold  goes  to 
those  who  go  get  it.  The  articles 
in  73  can,  if  you  start  paying  at* 
tention  to  them,  he^p  to  give  you 
some  of  the  experience  you  wit* 
need  to  cope  with  direct  broad- 
casting, 

SOMEONE  NEEDS  HELPl 

Almost  every  part  of  our  coun* 
try  is  covered  by  at  least  one  re- 


peater, so  when  you  think  about 
it,  we  already  have  the  backbone 
for  a  wonderful  emergency  alert- 
ing system.  The  communica- 
tions medium  Is  there,  ready  for 
use  24  hours  a  day,  in  good  prop- 
agation or  bad.  We're  just  not 
using  it  with  much  efficiency. 

Any  of  you  who  have  spent 
many  hours  monitoring  a  re- 
peater channel  know  why  most 
of  us  do  not  do  It.  Talk  about  bor- 
ing! With  all  due  lack  of  respect, 
a  conversation  about  where 
some  mobiitng  ham  is  located  at 
the  moment  may  tje  fascinating 
to  him,  but  not  to  anyone  else. 
Long  discussions  about  signat 
strengltis  fall  kind  of  flat,  too, 
particularly  when  the  second 
station  in  the  contact  is  only 
making  the  repeater  a  tenth  of 
the  time. 

Then  there  are  those  never- 
ending  tries  at  autopatching 
from  a  station  just  a  bit  out  of 
range,  Well»  you  know  why  you 
don't  listen  to  the  local  repeater 
very  often. 

Before  you  get  mad  at  me  for 
putting  two-meter  ops  down,  let 
me  explain  that  one  of  the 
reasons  Tm  not  heard  all  that 
often  on  repeaters  Is  that  fve 
found  that  I  fall  into  the  same 
bad  habits  when  i  call  in,  I  drive 
rather  vigorously  and  thus  have 
to  put  most  of  my  concentration 
on  my  driving.  The  shreds  of  my 
brain  left  to  handle  my  two- 
meter  contacts  are  not  enough 
to  dredge  up  much  in  the  way  of 
Interesting  talk.  I  can  talk  or  I 
can  drive,  but  I  can't  do  both 
with  brilliance  and  neither  can 
many  other  people,  judging  from 
what  Tve  heard. 

Okay,  if  we  are  going  to  moni- 
tor a  repeater  all  the  time  so  that 
we  will  hear  the  alerting  call 
when  it  comes  through,  we  are 
going  to  have  to  put  In  some  sort 
of  automatic  alarm  system.  And 
rf  we  are  going  to  interest  many 
hams  In  participating,  it  is  going 
to  have  to  be  relatively  inexpen* 
sive. 

First,  let  me  say  that  rm  wide 
open  for  any  ideas  for  such  a 
system,  Td  love  to  have  some- 
one Invent  it  and  write  it  up  for 
73,  If  you  do,  I'll  try  to  find  a 
manufacturer  tor  it,,. with  a 
royalty  for  you.  Lacking  that, 
perhaps  one  of  the  firms  In  the 
ham  field  will  come  up  with  a 
simple  alerting  system,  in  which 
case  111  still  be  interested  in 
publishing  articles  on  it  and 
helping  them  sell  the  gear. 

Thinking  about  what  kind  of 
system  might  fit  Ihe  bill,  I  note 
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that  many  of  us  seem  to  spend 
the  few  bucks  extra  to  put  a 

touchtone  pad  on  our  HTs.  TT 
decoder  chips  are  not  terribly 
expensivB,  so  perhaps  a  little  IC 
decoder  can  be  made  which  will 
do  the  job.  It  could  even  be 
powered  by  the  audio  output  of 
a  rig  and  be  flipped  on  with  a  cer- 
tain set  of  tone  signals. 

H  \  were  sitting  in  my  lab 
building  the  project,  i  would 
design  It  to  Ignore  any  tone 
signals  other  than  the  wanted 
ones.  Let's  say  that  we  decide 
on  using  the  #2  and  #3  keys,  Ihe 
"C*  and  '*0"  keys,  if  you  will, 
since  CD  fs  not  difficult  to 
remember.  Our  decoder  would 
ignore  any  tones  not  starting 
with  a  #2.  thus  keeping  dowrr  the 
falsing,  A  system  which  gives 
false  alerts  is  not  going  to  be  of 
much  value. 

That's  tust  one  Idea... with 
the  concept  of  keeping  the 
whole  system  as  simple  as 
possible  and  yet  relatively  false- 
proof.  If  you  have  what  you  think 
is  a  better  idea,  why  not  put  a 
unit  together,  test  it  out,  and 
write  an  article  on  it? 


I  hope  there  is  no  argument 
about  the  need  for  a  universal 
alerting  system.  Not  only  is  this 
needed  for  local  emergencies, 
but  for  national  drills.  There 
shoufd  be  some  way  of  getting 
in  touch  with  every  member  of  a 
repeater  group,  night  or  day,  at 
home  or  at  work. 


S-9  GONE,  TOO 

Cowan  Publishing,  which  for 
years  published  CO  Magazine 
and  S-9,  recently  turned  S-9  over 
to  another  magazine  to  fulfill  the 
circulation  responsibilities. 
That's  about  the  end  of  Cowan,  I 
think. 

CQ,  which  was  in  its  heyday  tn 
the  late  50s,  was  owned  by  a 
non-ham  and  run  as  a  family 
business.  It  was  losing  money  In 
January,  1955>  when  I  came  on 
as  editor.  Within  a  few  months, 
by  changing  the  magazine  from 
a  column-oriented  publication 
to  an  aggressive  magazine  for 
builders,  I  got  It  into  the  black. 
Indeed,  by  1959  I  had  it  going  so 
well  that  it  made  over  $100,000 
in  profits,  which  was  a  good 


deal  of  money  for  those  days. 
Publishing  can  be  very  prof- 
itable. 

After  several  battles  over  try* 
ing  to  get  them  to  pay  my 
authors  for  articles,  I  was  finally 
fired  in  January,  1960.  I  had 
checked  the  books  and  found 
them  to  be  as  much  as  a  year 
and  a  haff  behind  on  paying 
authors,  with  few  paid  within  a 
year  of  publication.  I  ended  up 
having  to  pay  for  material  out  of 
my  own  pocket  (for  which  I  was 
never  reimbursed,  despite  prom- 
ises. ..a  loss  of  about  $10,000 
...which  also  was  a  lot  of 
money  back  then)  in  order  to 
keep  the  magazine  going. 

That's  when  I  started  73  and 
aimed  it  at  doing  what  I  had 
wanted  to  do  with  CQ...get 

hams  interested  in  building.  CQ 
went  back  to  monthly  columns, 
with  little  in  the  way  of  arti- 
cles and  circulation  gradually 
dwindled  down.  Insiders  told  me 
that  their  circulation  had 
dropped  wet!  below  10,000, 
Every  now  and  then  Cowan 
would  write  an  editorial  saying 


that  he  had  neglected  CO,  but 

that  all  that  was  changed  and  it 
would  be  made  better.  Nothing 
happened.  Eventually  he  got 
tired  of  the  losses  and  "sold"  rt 
to  his  editors. 

S*9  went  the  same  route, 
essentially.  It  just  gradually  fad^ 
ed  away  of  neglect.  Funny  thing, 
for  when  CB  was  riding  high,  I 
was  under  a  great  deal  of 
pressure  from  my  advertising 
sales  manager  to  start  a  GB 
magazine.  I  didn't  believe  that 
CB  would  continue  its  populari- 
ty, so  I  held  back.  Good  move. 

S'9  was  absorbed  by  CB 
Magazine.  Oh,  it  has  a  recent 
new  name,  but  I  forget  what  it  is. 
It's  improved  of  late  due  to  the 
entry  of  Gordon  West.  It's  now  a 
sort  of  combination  CB,  SWL, 
pre-Novice  magazine. 

I  think  we  learn  more  from  the 
screwing s  we  get  than  from  our 
successes.  I  know  that  I  sure 
learned  how  nor  to  run  a  maga- 
zine from  Cowan.,. and  per- 
haps that  was  worth  the  year*s 
pay  he  stilf  owes  me. 


REVIEW 


THE  ICOM  IC-730  HF 
TRANSCEIVER 

The  I  com  IC-730  HF  trans- 
ceiver is  the  product  of  an  engi* 
neering  philosophy  dedicated  to 
offering  as  much  radio  in  as 
smalt  a  package  at  as  low  a 
price  as  is  feasible,  loom  cur- 
rently offers  two  HF  trans- 
ceivers (the  other  is  the  IC-720A), 
but  the  design  concepts  behind 
the  IC-730  more  closely  resem- 
ble the  no-longer-availabie 
iC-701  than  they  do  the  IC-720A. 
Because  of  this,  we'll  be  com- 
paring the  IC-730  primarily  to  the 
IC701. 

Sitting  flat  on  a  table,  the 
IC-730  measures  just  over  4 
Inches  tail  9Vz  inches  wide,  and 
10 ¥*  inches  deep,  making  it  con- 
siderabiy  smaller  than  either  the 
IO701  ortheia720A.  In  addition 
to  its  unique  features.  It  offers 
the  usual  amenities  we  have 
come  to  take  for  granted  In  an 
HF  transceiver  RIT,  rf  gain  con- 
trol, digital  readout,  speech  pro- 
cessor, VOX,  fast/slow  age, 
noise  blanker  (with  two  widths), 


P-f  shift,  and  a  full  100  Watts  out- 
put (minimum)  from  the  same 
finals  that  were  used  in  the 
IC-701.  No  tune-up  peaking  or 
tweaking  Is  necessary  in  either 
transmit  or  receive  mode.  On  the 
bandswitch,  AM  is  present 
aiong  with  SSB,  CW,  and  a  nar- 
row CW  position.  The  front 
panel  is  well  laid  out.  a  factor  of 
great  importance  to  both  the  ded- 
icated OXhound  and  the  mo- 
bile operator. 

Special  Features 

Like  the  IO701,  the  730  sports 
fully  synthesized  tuning.  Three 
interlocking  push-button  switch- 
es to  the  right  of  the  main  tuning 

knob  select  the  tuning  rate, 
which  can  be  in  1-kHz,  100-Hz,  or 
even  lO-Hz  steps.  While  some 
prefer  continuous  tuning,  we 
feel  that  the  many  advantages 
of  step  tuning  far  outweigh  any 
of  the  supposed  disadvantages. 
The  10-Hz  per-step  tuning 
makes  For  a  positively  luxurious 
bands p read — one  complete  re- 
volution of  the  tuning  knob 
changes  frequency  by  only  1 


kHz!  When  speed  is  of  the  es- 
sence, selecting  the  1-kHz-per- 
step  rate  will  altow  you  to  get 
from  the  low  end  of  the  CW  band 
to  the  high  end  ot  phone  in  two 
seconds  flat. 

Just  beneath  the  tuning  rate 
switches  is  the  LOCK  switch 
which  electronically  locks  the 
730  on  the  displayed  frequency. 
Engage  it  and  the  main  tuning 
knob  is  disabled.  If  you've  ever 
bumped  the  vfo  knob  just  as  a 
rare  DX  station  returns  your  call. 
you'll  appreciate  this  featured 
The  RIT  control  operates  even 
when  the  LOCK  is  on. 

loom  transceivers  are  famous 
tor  their  dual  vfo's,  so  there  are 


no  surprises  here.  The  IC^730 
has  two  vfo's  controlled  by  a 
four-bit  microprocessor.  They 
can  be  used  separately  as  mem- 
ories, keeping  track  of  activity 
on  two  different  frequencies,  or 
they  can  be  used  together  for 
split  RX/TX  operation.  When  you 
consider  how  much  you  normal- 
ly pay  for  an  external  vfo,  you 
begin  to  realize  how  much  of  a 
bargain  the  IC-730  really  is! 

There  is  also  a  separate  mem- 
ory for  each  band  which  can  be 
programmed  independently  of 
either  vfo.  We've  used  virtually 
every  HF  rig  which  incorporates 
memory  functions,  and  the 
IC-730  iS  the  first  unit  we've  seen 


Front  view  of  the  f 0-730. 
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Top  view  of  the  iC-730.  Note  iiberaiuse  of  wiring  harnesses  and  plug- 
in  connectors^ 


which  forced  us  to  gel  out  the 
manual  to  help  figure  out  mem- 
ory function,  Fortunatety.  once 
you  read  through  the  examples, 
aJI  becomes  clear.  Perhaps 
rewording  the  front-panel  labels 
wouid  speed  comprehension!  If 
you  often  operate  on  specific 
frequencies,  youll  appreciate 
the  memory  backup  feature.  As 
long  as  there  is  12  V  at  the 
memory  backup  connection,  the 
memories  are  not  lost  when 
power  is  shut  off. 

As  is  becoming  common 
these  days,  metering  is  sparse. 
The  10-701  allowed  you  to  view 
S-units,  ALC.  compression,  col- 
lector  current,  voltage,  and  rf 
output.  With  the  IC730,  you'll 
have  to  make  do  with  ALC  and  rf 
output. 

An  extremely  welcome  inno- 
vation is  the  built-in  preamp. 
While  this  may  appear  to  be  a 
gimmick,  anyone  who  has  used 
a  good  preamp  can  attest  to  its 
usefulness.  The  preamp  is  lo- 
cated between  the  low- pass  fll^ 


ters  and  bandpass  filters,  and, 
when  switched  in,  exhibits 
about  12  dB  of  gain. 

The  IC-730  covers  all  ham 
bands  between  80  and  10 
meters,  with  generous  amounts 
of  coverage  above  and  beJow 
each  band.  Our  sample  tuned 
everything  between  3,4  and  4,01 
MHz,  6.9  and  7.6  MHz,  9.9  and 
10-6  MHz,  13,9  and  14,6  MHz, 
17.9  and  18.6  MHz,  20,9  and  216 
MHz,  24.4  and  25.1  MHz,  and 
27.9  and  30.1  MHz.  The  10-meter 
band  has  four  separate  sections 
on  the  bandswitch. 

The  microphone  connector  is 
an  eight-pin  affair  with  pins  to 
allow  up  and  down  scanning 
with  a  push-button  microphone. 
Much  lo  our  surprise,  the  wiring 
diagram  in  the  manual  includes 
only  the  pinouts  tor  PTT  and 
audio.  Icom  apparently  feels 
that  hams  cannot  be  trusted  to 
wire  their  own  scanning  micro- 
phones! The  scanning  capabifi- 
ties  are  convenient  for  hams 
who  wish  to  remote-control  the 


Bottom  view  of  the  IC-730.  Note  the  eaiensiye  internal  shielding. 


rig  for  some  reason,  and  ifs  a 
shame  that  Icom  didn^t  come 
right  out  and  tell  us  which  pin 
does  what.  If  you  intend  to  use 
these  pins,  make  sure  you  know 
exactly  what's  what.  Short  the 
wrong  pins  and  youll  watch 
blue  smoke  curling  into  the  air! 

Several  controls  are  hidden 
away  beneath  a  small  port  on 
top  of  the  rig.  Theoretically, 
these  are  controls  which  seldom 
need  adjustment.  There  are  pots 
for  sidetone  audio  level,  anti- 
VOX.  VOX  gain,  VOX  delay,  fre- 
quency calibration,  and  swrset 
There  are  miniature  slide  switctv 
es  for  noise  blanker  wide/nar- 
row, speech  processor  on/off, 
and  swr  forward/reflected. 
Jcom's  judgment  was  sound  on 
all  but  the  speech  processor. 
We'd  really  prefer  to  have  that 
switch  located  on  the  front 
panel,  particylarly  since  the  ac- 
cess port  will  be  completely  In- 
accessible in  most  mobile  in- 
stallations. On  the  bright  side, 
Icom's  speech  processor  is  ex- 
ceptlonafly  clean  and  distortion- 
free^  If  properly  adjusted,  there 
is  no  reason  why  it  canH  be  left 
on  alt  the  time. 

On  the  left  side  of  the  rear 
panel  are  the  power  socket, 
ground  connection,  and  anten- 
na connector.  The  middle  area  is 
occupied  by  the  heat  sink  and 
fan  for  the  final  ampHf  ier.  On  the 
right  side  is  a  jack  that  can  be 
wired  for  either  memory  backup 
or  amplifier  relay  switching. 
There  are  also  lacks  for  ALC  In- 
put, speaker  output,  CW  key. 
and  a  multi-pin  accessory 
socket  with  all  the  necessary 
signals  available  for  transvert- 
ers,  phone  patches,  and  band- 
switching  for  the  ia2KL  linear 
amplifier.  There  is  no  direct  ac- 
cess to  the  microprocessor  as 
there  was  with  the  10701. 

Inside  the  IO730 

The  layout  inside  is  light* 
years  ahead  of  its  predecessor. 
There  is  liberal  use  of  small 
boards  interconnected  with 
plugs  and  jacks,  making  servic- 
ing easier  on  everybody-  A  great 
deal  of  internal  shielding  is 
employed,  which  probably  ac- 
counts in  part  for  its  immunity  to 
RFI  from  microcomputers. 

The  instruction  manual  Is  rea- 
sonably good,  although  it  is  ob- 
viously targetted  at  the  ap^ 
pliance  operator.  Some  Japan- 
ese  manufacturers  (like  Yaesu) 
are  mcJuding  more  and  better 
service  information  with  each 
new  rig  they  introduce.   Icom 


seems  to  have  taken  a  step 
backward,  for  the  manual  sup- 
plied with  the  IC-730  is  not  as 
complete  as  the  one  we  received 
with  ouf  10-701!  The  IG701  was 
supplied  with  charts  of  voltage 
readings  at  critical  locations 
and  more  or  less  complete  sec- 
tions on  theory  of  operation  and 
alignment.  No  alignment  in- 
structions are  furnished  with 
the  IC-730,  and  the  circuit  de- 
scription is  not  particularly  In- 
formative since  no  mention  is 
made  of  specific  components. 
Fortunately,  there  is  a  large  fold- 
out  schematic,  and  an  even 
larger  board  layout  diagram. 
Emergency  repairs  coutd  prot>- 
ably  be  made  from  this  informa- 
tion, but  hams  planning  to  take 
on  their  own  maintenance  and 
repairs  by  choice  or  necessity 
would  do  well  to  pester  tcom 
America  for  more  complete  ser- 
vice data. 

The  Power  Supply 

Our  review  sample  was  sup- 
plied with  the  IC-PSt5  power 
supply,  rated  at  12  Vdcand20  A, 
with  a  lO-minutes-on,  lO-mtn- 
utes-off  50%  duty  cycle.  It  is 
well  regulated  and  probably 
adequate  for  casual  operators, 
but  contesters  and  serious  CW 
operators  might  do  well  to  look 
into  a  heftier  supply.  As  is  the 
case  with  many  12-vott  power 
supplies  from  transceiver  manu- 
facturers, the  PS15  is  designed 
to  work  only  with  the  rig  It 
matches,  so  it  can't  be  used 
with  other  station  e<juipment. 
Moreover,  It  only  superficially 
matches  the  rig  in  appearance 
and  lacks  the  traditional  front- 
firing  speaker.  Considering  the 
price  tag,  a  hefty  well-regulated 
20'  or  30*Amp  supply  from  a  re- 
putable power  supply  manufac- 
turer might  be  a  better  choice* 

Acc^ssoftes 

The  IC-730  is  supplied  with  a 
preampiified  hand  microphone, 
a  bag  of  plugs,  and  a  hefty  dc 
power-supply  cable.  Acces- 
sories available  at  extra  cost  are 
a  marker  unit  with  output  every 
25  or  100  kHz.  a  50O-Hz  CW  titter, 
a  CW  audio  filter.  fuH  passband 
tuning,  base  station  micro- 
phone, scanning  hand-held  mi- 
crophone, mobile  mounting 
bracket,  external  speaker, 
phone  patch,  and  power  supply. 

On  the  Air 

From  the  moment  you  turn  it 
on,  It's  obvious  that  the  IC-730  is 
a  top-notch  rig.  We  were  a  littie 
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HIGH  PERFORMANCE 
PRESELECTORS 


MODEL  P50  to  PSOO 


DAIWA  COMMUNrCATIONS  ESSENTIALS 

Coaxial  Switches 


•  50  -  50Q  MHz 

•  Ultimale  fejection  over  SO  dB 

•  Five  tarp  helical  resonators 

•  Low  fio^se 

•  High  overload  resistance 

•  Typical  rejection  figures: 

±800  kHz  at  144  MHz:  -30  dB 
±1.6  MHz  at  220  MHz:  -40  dB 
±5  MHz  at  450  MHz:   -45  dB 

•  The  soliftron  !o  interference,  miermod  and 
desens  protilems  on  repeaters 

•  IZV  DC  operation 

•  Oimensfons  only  t.6  x  2.6  x  4.75  exclud- 
ing connectors 

■  Custom  tuned  to  your  frequency 

•  Low  cost  —  only  569.95 

•  Allow  $2.0Q  for  shipping  antf  fiandling 

We  have  a  complete  line  ol  iransmiiter  and  receiv 
fir  sirips  and  synthesisers  tor  Amaleur  and  com- 
mercial  use  Write  or  call  for  our  free  caialDg 

We  welcome  MasterCarct  or  ViSA 

GLB  ELECTRONICS 

1952  Clinton  St..  Buffalo,  N.  Y.  14206 
1  (716)  824'7936,  9  to  4       ^  t43 


i 


CS-201 
2  Position 


CS'401 
4-Posilion 


Professionally  engineered  cavity 

construction 

Power  Rating:  2.5  kW  PEP,  1  kW  CW 

Impedance:  50  Ohm 

Insertion  Loss:  Less  than  .2dB 

VSWR:1:t.2 

Maximum  Frequency:  500  MHz 

Isolation:  Better  than  50  dB  at  300  MHz;  better 

than  45  dB  at  450  MHz;  adjacent  terminal 

Connectors:  SO-239 

Write  for  complete  specifications. 


DCE 


*^3oa 


J.W.  Miller  Division 
BELL  INDUSTRIES 

19070  Reyes  Ave.  ■  P.O.  Box  5825 
Compton,  Califomia  90224 

(213)  537-5200  ■  TWX  91&-34&6740 


Satellite 
Computer  — 
Test  Equipment  — 
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Digicom  ENGfNEERiNG,  Inc. 

P  0  Sox  1656.  KODiAK.  Alaska  99615 

907  466  5  na  907  486  6215 

OPEN  10  AM  TO  8  PM  PST 

DESIGNS  IN  CONSUMER  ELECTRONICS 
DC  TO  UGHT 
\ / 


1900  -  2600  MHZ    KITS 
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Introducing  our  Latest  Model  —  NOV  AX  // 

SIMPLEX  I  DUPLEX 
AUTOPATCH 


NOVAI  IJ 

NOW  TWO  MODELS  TO 
SERVE  YOU  BETTER 

YOUR  OWN  PRJVATE  AUTOPATCH 


Mofiiii  Connection 


NOVAX  int*rfitc«s  your  standard  2  meter,  220;  450;  etc.  Bass  iXahon 
and  teiap^OfiOi  U9in9  a  high  3p€«d  sean  ^witching  tjec^niqud  so  rhat 
you  can  direct  dlQi  rrom  your  automobiEe  or  with  your  HT  Uom  th« 
backyard  or  poclside  —  Automatically  ,-  Easy  InstallatJofi.  Trftoacekveraw 
featuring  solid  stale  swttchtrig,  offer  befit  resjjts  ...  Aval  table  iniertaced 
with  an  TCOM  22U. 


MAIL  ORDERS 

ADD  SS.OO  FOf^  SHIPPING  AND  HAN  DLING. 
INDIANA  f^ESlDENTS  ADO  4%  SALES  TAX. 


TRfONYX  IND.  INC. 
62  19  COFFMAN  RD. 
INDIANAPOLISr  INO. 
46268       •-^  104 
(317) 291-7280 
(317)  291-2995 


F^ATURiS 

NOVAX  1 

NOVAX  II 

•  3  min.  Call  durdtlDH  tlm(»f 

YES 

YES 

*  Up  to  45  IBC.  ictkiTy  lirnar 

VES 

YES 

*  Sm^le  djfti!  Accm  Ganiml 

VES 

HO 

•  DTMF  [ToucihTofHir  phqnteoiuieclion 

YES 

YES 

«  4  dipt  Accem  Canrro> 

NO 

YIS 

•  Toll  Rbf l/tci 

NO 

VE3 

•  LED  D^wt  DivlAv 

NO 

YiS 

•  Vinvi  comtkI  aHufTL  &sm  taxm 

WmB"  hT 

ia"*r'  K  Hfc^ 

•  Directly  Inienfaoi  mth  nm^mtat 

HO 

Yi5. 

■  Rotw  □•«'  Svsrtm  [in^,  Lan  digit ctal} 

NO 

VE£-*t]ptKin'*~$4SJS 

■  Ring  Bick  IfPUfi*  MjuifSKCh)  "dnioft" 

YES-*34ff5;  Kit  £29.95 

YES-Wlrad    $;3^96 

•  PriCB 

<itrt16a96/vw^  $21 B36 

Wirvd  Of^if  S^TS  9& 

tLyS.Rm.«M  ■ppra.  Gties  r , . 

SHIPPEISfG  ADD  J3.50io  USJi.    | 

To  OFcl«r,  Mnd 
chflcK,  mofiay 
order  (0: 

MASTER  GHARQl 

^ND  VISA  ^C{::EPrE.E) 


=tvFT 


■  JftJUH^vh  ATT 

Bt»Ji  162-Tudman  Rti 
Wesimorelarid,  N-¥  13490 
o  r  Phone  31 5  -8E9'27flS  ^  2 1 


v'Sse  i/s/  oi  AdvertfSBfs  on  page  730 
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Access  port  on  top  of  unit.  Blank  space  in  bottom  feft  corner  Is  for 
optional  marker  unit. 


concerned  about  the  quad- 
conversion  design  and  birdies, 
but  the  730  uses  up-conversion 
with  l-fs  at  39J315  MHz,  9.0115 
MHz,  and  455  kHz,  reducing 
these  problems  to  a  minimum. 
Careful  listening  without  an 
antenna  turned  up  a  couple  of 
weak  birdies  inside  the  ham 
bands,  but  they  didn't  even 
move  the  S-meter.  Outside  the 
ham  bands,  we  found  only  a  few 
louder  signals,  ranging  from  SS 
to  S-5.  Not  bad! 

HTTY  operators  should  note 
that  the  IO730  is  very  well 
protected  against  RFl  from 
microcomputers.  With  an  anten- 
na  located  some  distance  away, 
we  placed  the  730  three  inches 
away  from  a  disk-equipped 
TRS-80  ModeJ  111  and  heard  no 
RFI  at  alL  Most  other  rigs  we've 
tested  suffer  varying  levels  of  In- 
terference under  these  con- 
ditlons. 

Received  audio  quality  Is  ex- 
cellent, and  there's  lots  of  it.  We 
used  the  IC-730  in  a  noisy  car  tor 
several  weeks  without  any  exter* 
na)  speaker,  and  it  was  fina 


There  seems  to  be  more  high- 
frequency  audio  available  than 
there  was  in  the  IC-701,  which 
makes  speech  easier  to  under* 
stand.  As  with  every  other  rig 
we've  tested,  lots  of  internally- 
generated  hiss  and  noise  can  be 
heard,  even  when  no  antenna  is 
connected.  Transmit  audio  was 
excellent,  with  most  other  hams 
reporting  that  audio  quality  was 
best  With  the  speech  processor 
In  the  "on"  position.  On  the 
negative  side  of  the  ledger,  the 
cooling  fan  runs  continuously  in 
the  transmit  mode,  and  also  in 
the  receive  mode  if  the  rig  is 
overheated.  We  found  noise 
from  the  fan  slightly  annoying  in 
a  quiet  room,  although  It  is 
much  quieter  than  the  fans  in 
high-power  amplifiers* 

As  for  general  receiver  perfor* 
mance,  the  IC-730  seems  to  be 
more  sensitive  than  the  IC-701, 
and  audio  quality  is  substantial* 
ly  improved.  Dynamic  range  was 
quite  good,  loo.  Serious  CW  op- 
erators will  probably  not  be  hap- 
py  until  they  instaH  a  CW  filter, 
however 


We  really  don't  enjoy  tortur-. 
ing  equipment,  but  we  felt 
obligated  to  run  a  few  tests  in 
the  interest  of  science.  With  the 
rig  in  the  transmit  mode  at  Tuli 
output,  we  flicked  off  the  power 
switch  and  turned  it  back  on 
again  a  tew  seconds  later. 
Another  sotrd-state  transceiver 
we  were  considering  for  review 
blew  an  internal  soidered-in  fuse 
when  subjected  to  this  treat* 
ment.  It  took  an  hour  to  find  and 
repfacel  The  IC-730  {and  the 
PS15)  showed  better  manners 
and  never  missed  a  beat.  While 
some  might  consider  this  test 
unreasonable,  it  is  vital  that  a  rig 
be  able  to  pass  it  If  it  Is  expected 
to  operate  under  emergency 
conditions. 

To  test  the  swr  protection  cir- 
cuitry, we  transmitted  into  a 
variety  of  less-than-perfecl 
loads.  We  also  tried  a  couple 
minutes oJ  transmission  with  no 
load  at  all.  No  problems  devel- 
oped.  We  performed  similar 
tests  on  our  10-701  when  we  first 
received  it,  and  after  three  years 
of  hard  use,  often  under  less 
than  optimal  conditions,  the 
original  finals  are  just  fine, 
thank  yogi  While  there  is  un- 
doubtediy  a  particular  combina* 
tion  of  load,  rig,  and  idiot  that 
will  blow  the  finals,  all  indica- 
tions are  that  the  IO730*s  fina! 
amplifier  will  be  highly  reliable. 

Hams  who  find  an  attenuator 
indispensable  should  be  aware 
that  there  is  none  on  the  10-730. 
In  a[|  fairness,  we  must  say  that 
while  we  have  encountered 
many  operators  who  have  pro* 
fessed  great  regard  for  these 
devices,  we  have  never  seen 
them  actuaffy  use  one  on  a 
modern  rig! 

ConcEusions 

Several  months  of  use  have 
left  us  with  nothing  but  respect 


for  loom's  compact  HF  trans- 
ceiver. Indeed,  returning  it 
leaves  us  with  a  feeling  of  great 
loss!  The  only  thing  we'd  like  !o 
see  added  is  a  good  notch  filter 
and  perhaps  a  RTTY  input  for  di- 
rect FSK.  Practically  speaking, 
though,  neither  of  these  are 
available  on  other  compact 
transceivers. 

For  our  style  of  operation,  the 
IC*730  is  one  of  the  best  trans^ 
cetvers  we  have  yet  en- 
countered, regardless  of  size  or 
price.  Most  intriguing  of  all,  it 
appears  as  though  the  little 
IC-730  might  stand  up  well  to  the 
rigors  of  DXpeditionIng,  If  you 
are  looking  for  a  small  trans- 
ceiver but  are  unwHUng  to  com- 
promise on  performance  or  give 
up  features,  the  IC-730  deserves 
serious  consideration.  For  more 
information,  contact  icom,  2tt2 
It 6th  Ave.  N.E..  Betfevue  WA 
98004. 

PaulGruppKAILR 

Casselberry  FL 

LICENSE  PLATE  HOLDER 

If  you  happen  to  live  in  one  of 

those  states  where  only  a  single 
license  plate  is  required  and 
you're  a  radio  amateur  to  boot, 
Vani-Rate  has  something  that 
you1l  be  interested  in:  a  vanity 
plate  holder  and  the  plate  to  go 
with  it! 

You  can  dress  up  that  bare 
front  bumper  with  a  personal- 
ized vanity  plate  showing  your 
raised  callsign  in  white  or  black 
on  a  variety  of  colored  back- 
grounds, framed  in  a  chrome 
bracket  which  sets  it  off  attrac- 
tively on  your  vehicle. 

The  mounting  plate  is  made 
of  Bexiglas*  and  is  available  in 
background  cotofs  of  blue, 
white,  black,  red,  or  brown. 
Alternatively,  you  may  choose 
the  ''fleck"  background  with  a 


The  Vani'Ptate. 
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Your  own  satellite 
TV  system  for  $2388.'^' 

10  FT.  PARABOLIC 

What  the  system  will  do: 

You  can  receive  up  to  60  channels  of  T.V.  direct  from 
satellites  to  your  home  receiver.  MovieSi  sporting  events, 
religious  programs,  other  T,V.  stations,  and  much  more. 

What  the  system  includes: 

L  10  ft.  fiberglass  dish  made  of  reflective  metal  bond 
with  fiberglass.  Weather-resistant  and  virtually  mainten- 
ance-free. Dish  comes  in  4  sections. 

2.  Single  pedestal  heavy  duty  polar  mount  for  extra 
strength  and  installation  simplicity;  easy  satellite  to  sat- 
ellite adjustmem. 

3.  Four  pole  rotator  mount  for  more  stability »  square 
tube  legs  and  rotator  included. 

4^  All  aluminum  LNA  mount  and  horn  holder  for  accu- 
rate aiming  of  LNA.  All  aluminumt  weather-proof  LNA 
cover. 

5.  Drake  ESR'24  Receiver  or  Auto-Tech  Receiver, 
Your  choice.  Down  converter  located  at  the  dish, 

6.  Amplica  or  Avantek  LNA  120°, 

7.  Chapparel  Feed  Horn  for  unsurpassed  quality, 
S*  AN  accessories  included. 

Complete  Systems,  Receivers, 
Antennas,  LNA's  &  Accessories 

CALL  US  TODAY!  901-795'4504 


NEW  WEST  COAST  SHUTING  yVAREHOUSB 

VV^^         13  FT. 

ALSO?:  PARABOLIC 

DISHES 


TENNESSEE  ELECTRONICS 
P.O.  BOX  181108 


^  109 


MEMPHIS,  TENNESSEE  38118 


ASTRON  POWER  SUPPLIES 

•  HEAVY   DUTY  •  HIGH   QUALITY  •  RUGGED  •  RELIABLE  • 


SPECIAL  FEATURES 

-  SOLID  STATE  ELECTRONICALlV  flEGULATED. 

-  FOLD  BACK  CURRENT  LIMITING  Protects  Piwsr  Scippfy  hm\ 
estceisivB  GurTfinl  &  ton  1  in u cms  ihmte^rf  t)ijipu(. 

-  CROWBAR  OVER  VOLTAGE  on  allMciJEls  except  flS-4A. 
.    HEAVY  DOTY  HEAT  SIN  K  •  CHASSIS  WOUIVT  FUSE. 

•  THREE. CDIVDUCTOR  POWER  CORD. 

•  ONE  YEAR  WARflANTV  -  MADE  H^  US  A 

•  VOLTS  AlVlP  MtTEft  ON  WOOELS  RS  12M.  RS  20M  &  RS3SM 

•  Separate  Volt  anil  Amip  metpri,  wiih  VoltsLje  AiliusiaiilE!  Iioni  5  ■  l6;VLiMi 
on  VSJDMand  V&-3SM. 

•  luilT  in  Speaker  on  RS  12S  and  RS-2GSi 

PERFORMANCE  SPECIFICATIONS 

•  mPUT  VOLTAGE     10S125  VAC. 

•  OUTPUT  VOLTAGE     13.8  VOC     ^0.05vijl[s 
jlnten^altv  A[j|ijs[i!>le    U  tS  VOC) 

•  RIPPLE     Less  than  5rf>v  peak  id  peak  tluM  Uiad  S  low  liiie( 

•  REGULATIDW    t  05  voJts  no  loari  id  toll  load  Bl  law  Imi  \u  high  hne. 
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Spfder  antenna  from  Muftlband. 


*'pearr'  appearance  In  red, 
green p  gold,  blue,  or  silver 

The  standard  plate  costs 
$9,95;  the  fleck  background  is 
an  additionai  $3.00.  A  heavy 
chrome  frame  is  $2.99,  while  a 
deluxe  chrome  frame  js  $7.99. 
UPS  charge  is  $1.95. 

For  additional  information 
(catalog:  25^)^  contact  Vani- 
Piate  Company,  PO  Sax  736, 
West  Yarmouth  MA  02673. 
Reader  Service  number  481. 

Jim  Gray  W1XU 
73  Magazine  Staff 

MULJrBAND  ANTENNAS 

The  first  time  1  saw  the  Spider 
antenna,  I  was  intrigued  with  the 
unusual  design  and  wondered 
why  anyone  would  put  some- 
thing like  that  on  a  car.  The  loca- 
tion was  San  Diego,  and  the 
event  was  the  ARRL  Southwest- 
ern Division  Convention  and 
''Hamputer"  fest. 

Fred  SchmHka  of  Multiband 
Antennas  had  a  booth  there, 
and  he  had  severa]  of  these 
mobile  antennas  conveniently 
mounted  at  the  booth  which 
caused  a  lot  of  gawking  and  a 
lot  of  stopping  to  question  Fred 


all  about  the  whys  and  where- 
fores. I  was  one  of  the  stoppers 
and  gawkers,  too,  and  teamed 
that  Fred  and  his  brother  Len 
have  spent  several  years  per- 
fecting—and patenting— the 
Spider. 

Basicallyj  the  Spider  is  a 
mobile  antenna  that  permits 
operation  on  10,  15,  20,  and  40 
meters  from  your  car.  The  anten- 
na consists  of  an  aluminum  {or 
stamless  steely  if  you  prefer) 
mast  section  about  four  feet 
high,  with  four  "fingers"  pro- 
truding from  the  top  at  various 
angles.  The  40-meter  finger 
sticks  straight  up»  more  or  less 
as  a  continuation  of  the  mast, 
while  the  10-,  15-,  and  20-meter 
fingers  are  arranged  radially 
around  the  mast  at  about 
120'degree  spacing,  like  the 
spokes  of  a  wheel.  Each  finger 
also  tilts  about  45  degrees  from 
the  verticaL  These  fingers  are 
the  resonating  elements  for  the 
four  bands  and  consist  of  fiber- 
glass rods  or  tubes  helically 
wound  with  wire  and  covered 
with  a  tough,  transparent 
plastic.  An  Index  scale  is  mold- 
ed into  each  element  so  that  ad- 
justment to  exact  frequency  can 


be  made.  This  adjustment  ts  pro- 
vided by  sliding  a  short  tubular 
section  along  the  resonator  ele- 
ment until  minimum  reflected 
power  is  measured  at  the  feed- 
point  of  the  antenna. 

The  big  advantage  of  the  four 
separate  resonating  elements  is 
the  fact  that  the  antenna  is  fully 
and  automatically  bandswitch- 
able  without  the  driver  ever  leav- 
ing  his  seat.  You  merely  pre-ad- 
Just  each  resonator  to  your  fa- 
vorite  frequency  within  the 
band,  and  that's  it ...  or  so  Fred 
assured  me.  He  also  suggested 
that  the  mobileer  not  use  a  base 
spring  to  mount  the  antenna  on 
the  oar,  but  instead  use  a  soitd 
mount  to  keep  the  antenna  ver- 
tical, even  at  highway  speeds. 

Wei!,  I  was  fascinated  by  the 
idea,  and  Fred  kept  assuring  me 
that  the  antenna  worked  as 
bllfed  and  that  the  helical 
resonating  elements  placed  at 
the  top  of  the  antenna  provided 
the  highest  possible  position  for 
maximum  current  (i.e.,  top 
loading,  exactly  where  you  want 
the  current  maximum  in  a 
mobile  installation).  To  make  a 
long  story  short,  I  had  one 
shipped  to  73  HQ  for  a  test.  I 
also  asked  Fred  to  include  a 
bumper  mount  for  my  1980  Olds 
Omega  and  a  quick-disconnect 
fitting  to  prevent  unwanted  and 
undesirable  removal  by  my  gar- 
age door  or  other  low  over- 
heads. Of  course,  Fred  didn1 
have  anything  that  would  re- 
mind me  to  remove  the  antenna 
before  driving  in,  so  that  part  is 
up  to  me.  At  least  I'd  be  all  set  to 
quickly  remove  the  Spider 
should  I  remember  In  time. 

The  afternoon  of  the  Fourth  of 
July  was  spent  installing  the  an- 
tenna on  the  car.  I  made  a  se- 
cure bumper  mount,  assembled 
the  antenna  according  to  the  in- 
structions, and  with  great  trepi* 
dation  fired  up  the  rig.  What's 
this?  Signals  coming  in  at  S-9  on 
40  meters  in  mid-afternoon? 
Hmmm..  Jet's  try  20.  Yep, 
signals  there,  too;  and  on  15, 
and  10,  too. 

I  connected  my  swr  bridge  In- 
to the  line  at  the  base  of  the 
antenna  and  put  a  very  small 
amount  of  rf  into  the  antenna 
starting  with  the  20-meter  band 
and  my  favorite  frequency  there. 
A  couple  of  slides  of  the  sNder 
tube  and  the  meter  showed  zero 
reflected  power.  Wondering 
about  possible  interaction,  I 
tuned  up  to  40  in  the  same  way, 
and  then  15,  and  then  finally  10. 


Fully  expecting  to  have  to  go 
back  and  readjust  each  one 
because  of  Interaction,  I  was 
amazed  to  find  that  the  original 
settings  still  held  and  that  no  re^ 
tuning  was  needed. 

Mow  for  the  proof  test. .  .the 
so-called  moment  of  truth.  I 
heard  W2JAU  in  New  York  call- 
ing CQ  on  40,  so  t  gave  him  a 
quick  reply.  He  came  back  and 
sajd  that  I  was  5-8  in  Brooklyn  1 
"Pretty  good  signal  for  a 
mobile,"  Ben  said.  "What  are 
you  using?"  Well,  have  you  ever 
tried  to  describe  something  like 
a  Spider  over  the  air?  No?  Well, 
you've  got  a  treat  coming.  After 
a  nice  iongj  solid  QSO  with  Sen, 
I  decided  to  try  15.  I  answered 
EG4AQS  in  Spain  and  0E8LKK 
in  Austria.  The  Spanish  station 
was  very  QSB,  but  we  did  have  a 
good  QSO.  The  Austrian  station 
was  ioudt  and  that  QSO  was 
much  better. .  .but  still  the  band 
was  not  in  very  good  shape. 
Nevertheless,  we  managed  to 
work  out  quite  well,  considering 
that  my  driveway  is  not  the  best 
DX  QTH  in  the  world.  Back  to  40 
meters,  I  contacted  Bill  VE38DO 
in  Ottawa  who  was  using  his 
recently  acquired  GFT-ONE.  We 
gave  each  other  5-8  to  5-9 
reports  and  talked  a  bit  about 
our  new  toys. 

The  rig  I  used  was  a  venerable 
TS'520S  which  didn*t  even  know 
K  was  in  the  car, . , since  it  load- 
ed just  as  well  as  it  ever  does  on 
the  fixed-station  antennas.  Now 
to  try  the  bandwidth  and  how  far 
I  could  go  without  exceeding  a 
2:1  swr. 

On  40,  \  could  move  close  to 
50  kHz  without  exceeding  2:1 
vswr.  On  15,  it  was  better  than 
100  kHz,  as  it  was  on  10.  What 
about  20,  you  ask?  Well,  to  be 
honest,  I  hadn't  tried  20  by  the 
end  of  the  first  afternoon;  that 
had  to  wait  tor  July  5th— another 
holiday^and  results  were 
equivalent  to  those  on  the  other 
bands.  My  first  answer  brought 
WSTA  in  Detroit  {short  skip  QSO) 
and  a  5^7  report,  BilTs  signal 
was  also  about  5-7  to  5-8,  and  we 
had  a  good  chat.  Bandwidth 
without  retuning  the  resona* 
tors  was  about  75  kHz,  Here  It 
should  be  mentioned  that  each 
resonator  is  wound  long  pur- 
posely so  that  resonance  can  be 
obtained  below  the  bottom  band 
edge.  (This  is  a  feature  which  ap* 
peals  to  MARS  operators,  if  it  is 
desired  to  achieve  resonance  at 
the  top  edge  of  the  band.  It  may 
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be  necessary  to  remove  some 
turns  of  the  coil-*) 

I  should  mention  that  f  also 
chatted  with  Chuck  W2WGL  in 
Utica,  New  York,  on  SSB.  He 
gave  me  a  good  5-7  report  on 
40-meter  phone  and  remarked  at 
the  steady  signal.  Well,  it  ought 
to  have  been, , , I  was  parked! 

Unfortunatefy,  10  was  not 
open,  so  I  haven't  been  able  to 
make  any  QSOs,  .  .but  111  keep 
tryingi  With  a  good  band  operw 
mg,  there  ought  to  be  plenty  of 
stations  willing  and  able  to  work 
W1XU  mobile. 

One  more  thing  f  ought  to 
mention  about  the  Spider  anten- 
nas. .  ,or  maybe  a  couple  more 
things;  First,  the  fact  that  if  you 
afready  have  a  base  rod  from  a 
Hustler,  lor  exampfe,  you  can 
get  an  adapter  from  Fred  to 
adapt  your  base  rod  to  his 
Spider,  tt  s  the  economical  thing 
to  do  and  works  just  great.  You 
can  use  either  antenna  when- 
ever you  wish. .  Just  by  chang- 
ing from  one  top,  or  resonating, 
section  to  the  other.  The  second 
thing  I  want  to  mention  Js  that 
the  Spider  antennas  might  very 
well  be  excellent  for  use  in  mo- 
bile homes.  RVs*  apartments,  or 
what  have  you,  where  a  limited* 
space  antenna  rs  mandatory. 
One  precaution,  though:  Be  sure 
to  use  an  adequate  ground 
plane. .  Jike  the  chassis  of  your 
car.  When  you  don't  have  such  a 
ground  piane,  use  radlals,  a  rail- 
ing,  a  counterpoise,  or  whatever 
you  can  find  that  will  serve  the 
same  purpose.  One  trick  passed 
on  to  me  long  ago  by  a  ham 
whose  name  Tve  long  since  for- 
gotten is  to  use  a  piece  of  four- 
conductor  rotor  cable  as  your 
ground  plane  or  counterpoise. 
Just  cut  each  of  the  conductors, 
one  per  band,  to  the  quarter- 
wavelength^plus-2ya  %  formula. 
They  really  work  and  provide  the 
much-needed  "phantom"  an^ 
lenna.  This  can  be  a  big  help  m 
apartments  and  condos. 

Maybe  if  the  super  asks  what 
that  funny  thing  is  that  is  at- 
tached to  your  balcony  railing, 

<tn  my  tests  i  noticed  that  on  40  metets 
#i1h  the  luning  ring  slipped  all  Ihe  vt^ay  io 
ttie  bottom  of  th@  resonator.  I  could  fust 
achieve  unity  swr  at  about  7150  kHz.  Vet. 
mih  ihe  ring  Qinly  halfway  up  the  resona- 
tor, I  was  ab?e  to  achieve  unity  swr  at  7.0€6 
kHz.  This  means  to  rne  that  there  is  a  lot  of 
■^Qom  for  pruning  the  resonators  so  that 
adjustment  of  the  sflding  i (ng  will  actiieve 
jnity  swr  at  both  bnand  etfges.  To  prune, 
lusi  slip  off  tne  piastre  cap  aixl  carefuHy 
Mel  lums  loose.  After  removing  turns, 
carefully  cut  th>e  wire  and  throw  the  ex- 
:;ess  away.  Tuck  the  remainiiig  end  back 
Into  ttie  resonator  and  recAp  it. 


you  can  say  that  it  is  a  clothes- 
tree.  Most  of  us,  however,  will 
find  the  Spider  In  use  on  our 
vehicles,  whatever  they  may  be. 
Travel  trailers  are  excellent  for 
the  Spider,  too. 

Perhaps  the  best  thing  about 
the  antenna  is  that  it  can  be 
tuned  to  your  favorite  pari  of  the 
band  and  forgotten  unless  you 
want  to  really  change  to  another 
part  of  the  band  entirely,  in 
which  case  you  merely  adjust 
the  slider.  An  afterr^oon  of  doing 
a  frequency  plot  vs.  index  mark* 
Ings  on  the  resonators  will  arm 
you  with  the  data  you  need  for 
almost  instant  band  changing. 
The  reason  that  Fred  and  Len 
don't  provide  frequency  vs.  in- 
dex marking  information  is  be- 
cause each  installation  will  be 
different,  and  what's  sauce  for 
the  goose  ain't  necessarily  so 
for  the  gander.  Thus,  youMI  have 
to  go  through  the  tuning  and 
pruning  operation  once  when 
you  first  install  the  antenna. 
After  that,  it's  all  downhill. 
Besides,  you  want  to  do  some- 
thing, don't  you? 

Finaiiy,  I  have  to  say  that  the 
workmanship  is  solid,  tunc* 
tional,  and  efficient.  As  for 
beautiful,  all  I  can  say  is  what 
my  grandmother  used  to  say: 
"Pretty  is  as  pretty  does."  The 
Spider  is  therefore  beautiful  by 
definition,  because  it  does  pret- 
ty weli  indeed.  Don't  take  my 
word  for  it,  try  one  yourself, ,  . 
you'll  be  glad  you  did. 

For  more  Information,  con- 
tact Muitiband  Ant&nna$,  7131 
Owensmouth  Ave.,  Canoga  Park 
CA  91303.  Reader  Service 
number  476. 

Jim  Gray  W1XU 
73  Magazine  Staff 

CUSHCRAFT  R'3  HALF-WAVE 
VERTICAL 

We  all  remember  the  oid 
cliches  about  vertical  antennas, 
but  the  problem  is  that  most  of 
them  weren't  true.  I've  used  ver- 
tical antennas  with  good  suc- 
cess over  the  years  and  have 
owned  most  of  the  brands  on 
the  market  at  one  time  or 
another. 

Oh  sure,  if  you  insisted  on 
ground  mounting  your  vertical, 
refused  to  place  it  in  the  clear, 
and  just  drove  any  old  kind  of 
ground  rod  into  the  soil  instead 
of  furnishing  decent  radials, 
you  were  disappointed. .  .and 
have  only  yourself  to  blame.  On 
the  other  hand,  if  you  placed 
that  vertical  at  a  decent  height, 
provided   a   set   of   radials   at 


the  base,  and  took  pains  to  tune 
and  prune  it  properly,  you  had  a 
fine  antenna  that  worked  its 
share  of  DX. 

Cushcraft  has  fong  been 
known  for  its  fine  line  of  HF  and 
VHP  beam  anlennas,  and  there 
are  few  of  us.  indeed,  who  have 
not  seen  or  heard  them  pfay  on 
the  various  ham  bands.  Perhaps 
fewer  of  us  have  seen  or  used 
their  muitiband  trapped  quarter- 
wave  vertical  antennas,  and  I'm 
sure  that  fewer  still  have  really 
paid  sufficient  attention  to  what 
Cushcraft  has  accomplished 
with  their  new  R-3.  Believe  me. 
it's  a  breakthrougti! 

Let's  go  back  for  a  minute  or 
two  and  review  what  we  know 
about  vertical  antenna  pat- 
terns, *  .particulariy  the  best- 
known  and  most  popular  ver- 
tical, the  quarter- wave  ground- 
plane  vertical. .  /to  establish  a 
basis  for  discussion  of  the  R-3. 

Most  hams  turn  to  verticals 
as  space-saving  antennas  when 
they  don*t  have  room  to  erect 
larger  arrays  such  as  horizontal 
dipoles,  beams,  extended  wire 
antennas  of  all  kinds,  and 
others  that  require  reasonable 
(sometimes  unreasonable) 
amounts  of  real  estate  to  own 
and  operate. 

Those  who  have  used  ver* 
ticals  with  success,  including 
those  forced  to  use  them  be- 
cause of  space  limitations,  have 
discovered  that  quarter- wave 
verticals  seem  to  work  very  wel[ 
at  close  distances  and  very  well 
at  long  distances.  However,  at 
mid-range  distances,  verticals 
often  don1  seem  to  work  as 
well  as  conventional  horizontal 
antennas.  The  reason  for  this 
seeming  anomaly  is  the  angleof 
radiation,  specificatly  fche  ver* 
ticai  angle  of  radiation. 

In  order  for  the  normal  dipotes 
and  other  horizontal  antennas 
to  exhibit  their  best  vertical 
radiation  angtes.  they  must  be 
placed  at  least  one  half  wave- 
length above  the  ground  sur- 
lace.  The  vertical  antenna,  in 
contrast,  exhibits  a  very  low  var- 
tical  radiation  angle  even 
though  Its  bottom  end  is  resting 
on  the  ground.  Each  amateur 
band  has  a  different  optimum 
vertical  angle  of  radiation  for 
maximum  distance  transmis* 
sion.  For  example*  an  optimum 
vertical  angle  of  radiation  for  a 
horizontal  antenna  on  the 
20-meter  band  would  be  atK>ut 
10-15  degrees  for  the  best  DX. 
By  the  lime  the  vertical  angle  of 
radiation  is  as  high  as  20  or  30 


The  R-3  haff-wave  vertical  from 
Cushcraft. 

degrees  above  the  horizontal,  ft 
has  become  a  mid-range  anten- 
na and  rather  poor  for  DX. 
As  the  frequency  becomes 
higher,  the  required  vertical 
angle  of  radiation  for  best  DX 
performance  becomes  lower, 
while  the  converse  is  also  true. 

Thus,  for  best  performance  as 
a  DX  antenna,  a  horizontal 
antenna  must  not  only  be 
physically  large  and  take  up 
considerable  space,  it  must  also 
be  high. .  .as  most  DXers  know, 
the  higher  the  better  On  the 
other  hand,  vertical  antennas 
with  their  naturally  lower  ver- 
ticaf  angles  of  radiation  tend  to 
be  natural  DX  antennas.  (Be  pa- 
tient, readers,  we're  almost 
there.} 

VHF  mobile  operators  have 
found  that  quarter  wave  ground- 
plane  verticals,  while  adequate 
for  working  close-in  stations  on 
VHF,  suffer  when  trying  to  really 
reach  out,  because  a  large  por- 
tion of  the  radiated  rf  is  strif 
radiated  at  angles  too  high  for 
line-of -sight  work.  The  solution 
to  this  problem  istheuseof  gain 
antennas,  antennas  which  are 
longer  than  a  quarter  wave- 
length at  the  operating  frequen^ 
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cy  and  which  concentrate  radia- 
tion at  low  vertical  angles.  On 
the  HF  bands  the  ha  If- wave  ver 
ticalp  though  slightly  shorter 
than  the  S/B-waveienglh  anten- 
na, has  an  addJtionai  advan* 
tage:  While  most  o(  its  radiation 
is  concentrated  ai  low  angles,  it 
has  a  high^angle  fobe  for 
medium  distance  coverage.  In 
other  words,  the  half-wave  ver- 
tical  provides  good  signal  cover- 
age at  virtually  all  distances 
from  close  in  to  tar  away. 

There  is  another  major  advan- 
tage of  the  half -wave  vertical 
Unlike  its  relatives,  the  quarter- 
arid  5/B-wave  verticals,  it  does 
not  need  a  ground  plane  or 
ground-plane  radials  to  function 
at  its  best!  One  of  the  biggest 
bugaboos  of  ground-plane 
antennas  is  the  need  to  provide 
a  system  of  radials  or  a  nearly 
perfect  ground  for  the  return 
current  path.  Although  the  ver- 
ticai  part  of  the  quarter^wave 
antenna  Is,  in  fact,  a  space 
saver,  the  radials  required  tend 
to  offset  much  of  this  advan- 
tage. Those  of  you  who  have 
wives,  mothers,  or  neighbors 
who  take  pride  in  their  homes 
and  in  the  appearance  of  the 
property  (as  do  most  hams,  of 
course, ,  .ahem)  know  that 
radials  in  the  form  of  wires 
strung  around  to  the  roof  edges^ 
adjacent  trees,  stakes  in  the 
ground,  etc.,  are  unsightly  and 
inclined  to  arouse  the  worst  in 
human  nature. 

Enter  the  R'3,  Here  Is  a  ver- 
tical antenna  without  radlafs  of 
any  kind  that  covers  the  three 
most  used  DX  bands:  10, 15,  and 
20  meters.  The  R*3  is  a  true  elec- 
trical half-wave  vertical  radiator 
on  each  of  these  bands.  It  has 
two  traps  which  effectively 
shorten  the  antenna  physically 
yet  permit  resonance  on  each  of 
the  bands.  Best  of  all,  the  R'3 
can  be  tuned  to  exact  resonance 
at  your  desired  frequency  within 
each  of  the  bands, . .  remotely, 
right  from  the  shack! 

Inasmuch  as  Peterborough  Is 
only  a  forty-five-minute  drive 
from  Manchester,  site  of  the 
ultra  modem  Cushcraft  manu- 
facturing facility.  Bob  Cushman 
and  Glenn  Whitehouse  gra- 
ciously invited  me  to  pick  up  the 
R-3  myself  and  take  a  plant  tour. 
After  a  pleasant  and  very  infor- 
mative walk  around  the  pfant. 
whrch  included  a  peek  at  the  an- 
tenna  test  range,  the  laboratory, 
and  the  production  lines.  I  pick- 
ed up  the  packaged  R*3  in  its 


box,  tucked  it  into  my  car.  and 
took  it  home. 

Several  major  groups  of  com- 
ponents make  up  the  R-3,  each 
In  its  own  container,  well  pro- 
tected from  damage  and  almost 
immune  to  everything  but  an  in- 
tentional effort  to  destroy.  You 
will  find  the  CTA  capaci- 
tor/motor unit  in  its  own  box,  the 
indicator/control  unit  in  another 
box,  the  traps  and  aluminum 
parts  in  the  main  t>ox,  and  all  of 
the  hardware  in  a  plastic 
bag. ,  .and  I  mean  tough  plas- 
tic. A  complete  set  of  illustrated 
instructions,  with  exploded  a& 
sembly  views  and  parts  list  with 
picture  identifiers,  completes 
the  package. 

All  you  need  to  assemble  the 
antenna  is  a  screwdriver,  a 
small  adjustable  wrench  and/or 
a  pair  of  pliers,  and  a  tape 
measure.  The  base  section  is 
assembled  first  by  making  up 
the  matching  and  feed  ring  and 
attaching  it  to  the  base.  Next 
comes  the  capacitor  box  with  its 
Internal  motor,  and  finally  the 
traps  and  aluminum  tubing 
whrch,  when  assembled  proper- 
ly, becomes  the  R-3...all  22 
feet  of  it.  I  was  impressed  with 
the  quality  of  the  aluminum,  the 
stainlesS'Steel  hardware,  the 
correot  number  and  sizes  of 
nuts,  bolts,  and  washers,  and 
the  general  attention  to  detail 
that  characterizes  this  antenna. 
The  instructions  are  deaf  and 
straightforward. 

Having  learned  my  lesson 
long  ago  to  read  the  intructions 
first,  I  spent  some  time  looking 
at  the  drawings,  reading  the 
assembly  steps,  and  comparing 
hardware  to  the  lists  of  same. 

Wherever  a  dimension  was 

given,  I  followed  It  meticulously, 
measuring  everything  carefully 
to  see  that  it  was  correct.  With 
the  assembly  drawings  and  ex- 
ploded views,  I  am  convinced 
that  anyone  could  assemble  the 
R-3.  The  entire  process  of  mak- 
ing up  the  antenna  took  me  ex- 
actly one  hour  and  thirty  min- 
utes, . .  ready  for  installation. 

I  had  a  chimney  mount  that 
used  to  support  my  small  beam, 
so  I  decided  to  use  t hat. «. to- 
gether With  3  five-foot  piece  of 
TV  mast  tubing  to  which  the  R-3 
base  is  tsoUed.  If  you  prefer  to 
mount  your  R-3  on  some  other 
kind  of  support,  it  will  fit  over 
any  kind  of  pipe  or  mast  up  to  a 
2-inch  diameter.  I  also  had  a 
suitable  length  of  tour-con- 
ductor rotor  control  cable  sal- 
vaged  from   the  former   beam 


Installation,  so  I  decided  to  use 
that  for  the  control  box  and 
remote  motor  hookup.  Please 
note  that  when  you  buy  your  R-3 
antenna  at  your  dealer  or  when 
you  order  it  by  mail,  also  be  sure 
to  order  enough  four-conductor 

cable  to  reach  from  the  point  of 
installation  to  your  operating 
desk  where  the  control  box  is 
likely  to  be  bcaled 

At  this  point,  I  was  ready  to  at- 
tach the  coax  to  the  antenna,  so 
I  chose  the  right  length  of  RG- 
58/U  (since  I  run  only  200  Watts 
and  don't  anticipate  using  an 
amplifier]  with  a  Pb259  connec- 
tor  on  the  end,  Cushcraft  pro- 
vides a  neat  little  neoprene 
sleeve  that  fits  over  the  coax  fit- 
ting and  also  gives  you  a  tube  of 
silicone  grease  to  waterproof 
the  coax  connection  at  the  CTA 
box.  I  would  also  recommend 
that  you  tape  and  waterproof 
the  control  cable  connection  at 
the  connector  block..  Just  to 

be  safe. 

A  quick  once-over  and  I  was 
ready  to  apply  power.  The  con- 
trol box  did  move  the  indicator 
needle  back  and  forth  across 
the  dial -..from  below  the 
20-meter  band  markings  to 
above  the  10- meter  band  mark- 
ings, so  apparently  the  capaci- 
tor was  moving  correctly  in  its 
box.  I  returned  it  to  the  20^meter 
position  and  decided  to  try  that 
band  first. 

My  swr  meter  was  connected 
in  the  circuit,  so  I  applied  rf 
power  to  the  antenna  at  the  low 
end  of  20  meters  while  I  moved 
the  switch  to  resonate  the 
antenna,  i.e.,  tune  It  to  frequen- 
cy. Suddenly,  the  swr  began 
dropping,  and  dropping. .  .and 
dropping.  It  fell  below  1.1:11 
Then,  just  as  quickly,  it  began 
rising  again,  so  I  knew  that  i  had 
passed  the  point  of  resonance, 
Unable  to  resist  temptation,  I 
switched  back  to  the  point  of 
lowest  reflected  power,  made  a 
quick  call,  and  raised  K40AH, 
"Five,  nine,  nine  here  In  Atlanta, 
OM,"  came  the  report.  After  a 
brief  chat.  I  moved  on,  working 
several  US  and  foreign  stations 
in  quick  succession,  receiving 
very  gratifying  reports. 

The  15-meter  band  didn't 
seem  to  be  so  hot,  but  I  tried 
anyway*  figuring  that  even  if  1 
didn't  raise  anyone,  I  could  at 
least  check  out  the  tuning  range 
of  my  R*3.  Again^  with  actuation 
of  the  switch  on  the  control  box, 
I  watched  the  swr  drop  further 
and  further.  .  .and.  again,  it 
stopped  below  1.1:1!  What  the 


hay,  as  long  as  I  was  tuned  up 
on  15,  why  not  cali  into  a  dead 
band?  It  couldn't  hurt.  Believe  it 
or  not,  K4CG  answered  me  and 
gave  a  569  report  in  Alexandria, 
Virginia. 

The  R-3  was  beginning  to 
make  a  believer  out  of  me. 

On  10  meters,  which  was 
closed,  I  did  manage  to  tune  up 
as  before,  with  the  same  re- 
sults* .  *and  an  swr  t>elow  1.5:1 
at  resonance.  You  ought  to 
know  that  the  instructions  are 
very  explicit  about  tuning,  and 
they  mention  that  if  the  antenna 
can't  be  resonated  to  less  than 
1.5:1  at  the  upper  and  lower 
ends  of  each  band  by  merely 
tuning  the  capacitor  through  the 
control  box,  then  you  will  have 
to  change  the  length  of  the 
antenna  slightly, ,  .ail  of  which 
is  carefully  explained. 

I  figure  that  mine  worked  at 
the  specified  dimensions  with 
no  changes  from  the  nominal 
ones  given  in  the  instructions 
because  it  was  mounted  high 
and  in  the  clear,  without  the 
length-changing  influences  of 
nearby  trees,  wires^  and  ground. 

To  date.  I  have  had  an  oppor- 
tunity to  use  the  R-3  antenna  on 
both  phone  and  CW  in  various 
parts  of  the  bands  and  t\^^B 
found  it  unquestionably  superi- 
or to  my  regular  quarter-wave 
trapped  vertical  in  terms  of  the 
signal  reports  that  tt  delivers 
and  especially  in  hearing  slg< 
nals.  Being  tunable  to  exact  re- 
sonance, it  tends  to  filter  out  un- 
wanted portions  of  the  band  by 
exhibiting  a  high  Q  factor  I  have 
particularly  noticed  its  ability  to 
hear  mid-distance  stations  as 
well  as  DX  at  the  same  time  and 
to  work  equally  well  on  short 
skip  and  long-haul  communi- 
cation. 

Not  having  a  beam,  but  hav- 
ing various  horizontal  and  ver- 
tjcai  antennas  for  comparison,  I 
can  truthfully  say  that  my  R-3 
outperforms  them  all  In  t)Oth 
received  and  sent  signal  re- 
ports. As  the  old  saw  goes.  "You 
can't  work  'em  if  you  can't  hear 
'em  "  so  the  rest  is  up  to  me.  No 
more  excuses  for  not  getting  the 
rare  ones.  By  the  way.  that 
brings  up  an  interesting  point:  I 
worked  VEtSPI  on  St.  Paul  with 
the  R-3  antenna,  on  15  and  20. 
Better  still,  I  got  them  on  the 
first  call. .  .in  itself  a  relatively 
rare  experience  for  me. 

Is  there  anything  that  I  didn't 
like?  To  be  honest,  no,  there  is 
not.  You  have  to  be  careful  in 

hooking  up  the  remote  control 
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cable,  and  be  sure  you  correctly 
Identify  which  pin  is  which, 
because  it  will  not  work  if  you 
don't.  Also,  you  have  to  be  care- 
ful in  putting  up  an  all-metal  an- 
tenna of  any  kind  to  prevent  con- 
tact with  power  lines  and  the 
tike.  I  would  also  highly  recom- 
mend that  you  connect  a  surge 
protector  in  your  coax  line  to 
bleed  ofi  accumulated  static 
charge  and  minimfze  the  possi- 
bility of  a  lightning  strrke. 

To  sum  it  up,  then,  I  have  to 
say  that  the  Cushcraft  R-S  packs 
a  powerful  punch  in  its  sNm  and 
trim  length,  and  I  recommend  it 
highly  to  anyone  who  needs  a 
good  antenna  that  can  be  erect- 
ed almost  anywhere  without 
radials  and  turn  in  unsurpassed 
performance  for  a  vertical 

For  more  information,  con- 
tact Cushcraft  Corporation,  48 
PerimBter  Road,  Manchester 
NH  03108.  Reader  Service 
number  480. 

Jim  Gray  W1XU 
73  Magazine  Staff 

KTI-20  POWER  SUPPLY 

A  power  supply  isn't  a  glamor 
item.  If  it  does  what  it  should  do, 
suppfy  a  regulated  voltage  at  its 
rated  current  you  should  be 
able  to  ignore  it  and  concentrate 
on  the  device  that  Is  being 
powered.  The  Kem-Tron  In- 
dustries KTI'20  power  supply 
isn't  glamorous  and  it  can  be  ig- 
nored once  safely  installed  in 
the  shack. 

The  KTi'20  is  a  13,8-volt, 
20-Amp  regulated  supply.  Its 
20-Amp  rating  means  that  it  isn't 
quite  big  enough  to  power  a 
200-Watt  solid-state  HF  rig,  but 
it  will  do  very  nicely  as  a  supply 
for  just  about  any  less-current- 
hungry  rig  in  your  shack.  The 
supply  uses  an  LM723  regulator 
driving  four  pass  transistors  and 
contains  a  crowbar  protection 
circuit  that  will  shut  dovun  the 
supply  if  a  regulator  failure 
should  cause  the  output  voltage 
to  rise  above  a  safe  level.  The 
output  voltage  is  variable  plus  or 
minus  about  ten  percent  around 
the  nominal  13.8  volts. 

I've  used  the  KTI-20  in  my 
shack  for  some  time  to  power 
my  2m  rig  and,  occasionally,  a 
160-Watt  2m  amplifier,  It  has 
been  left  running  continuously 
for  days  on  end  with  no  ill  ef- 
fectsThe  KTI-20  will  drive  my 
Mirage  B3016  amplifier,  but 
won't  drive  both  the  amp  and  ex- 
citer at  once.  That's  not  the  sup- 
ply's fault,  smce  the  two 
together  draw  almost  27  Amps. 


Ifs  a  shame  that  this  supply 
wasn't  designed  5  or  10  Amps 
heavier.  The  20-Amp  rating  is 
too  large  and  too  expensive  to 
drive  a  low-power  2m  rig  and  too 
small  to  drive  a  solid-state  HF 
rig.  But  if  your  totat  power  re- 
quirements at  13.8  volts  can  be 
met  by  a  20-Amp  supply,  the 
KTI-20  is  a  good  choice  at  a 
price  that*s  also  a  compromise 
between  large  and  small  sup- 
plies—$129.99, 

For  more  information,  con- 
tact Kem-Tron  Industries,  1424 
E.  India noia  Ave.,  Youngstown 
OH  44502.  Reader  Service 
number  479. 

John  Ackermann  AG9V 
Green  Bay  Wl 

CR2A  ANTENNA  FROM 
COM-RAD  INDUSTRIES 

Your  first  impression  will  be 
"What  is  it?"  The  second  may  be 
'*How  does  it  work?"  or  "Hey, 
that's  sure  different— I  wonder 
what  it*s  for?"  My  neighbors 
thought  I  had  left  a  fancy  dish 
on  the  top  of  the  car,  and  my 
wife  remarked  that  it  looked  like 
a  flying  saucer  (whatever  they 
look  like). 

To  me,  it  looks  like  a  direc- 
tionaf  discontinuity  ring  radia- 
tor, or  DDRR.  ,  .which  is  exactly 
what  rt  is.  Okay,  I  guess  I  do  owe 
you  an  explanation  about  the 
mystery,  so  let's  take  first  things 
first. 

A  few  months  ago  Jim  Wal- 
dron  of  Com-Rad  Industries 
{which  means  Compact  Radiat- 
ing) called  me  on  the  telephone 
and  asked  me  a  few  questions 
about  advertising.  It  seems 
that  Jim  has  been  playing 
around  with  antennas  for  years 
and  has  been  particularly  inter- 
ested in  space-saving  anten- 
nas, aerials  that  will  permit 
hams  to  operate  from  apart- 
ments, condominiums,  mobile 
homes,  offices,  and  the  like. 

This  is  all  well  and  good  when 
we  are  talking  two  meters  and 
higher  frequencies,  but  what 
about  the  HF  bands?  Aye,  that's 
the  rub . .  .  what  about  them? 
How  can  you  operate  from  an 
apartment  or  condo  when  the 
landlord  or  the  management  (or 
your  neighbors  for  that  matter) 
objects  to  any  outside  anten- 
nas. What  do  you  do  if  you're  a 
DXer  and  an  avid  rag-chewer, 
lef  s  say  on  20  and  80  meters, 
respectively; 

Weil,  Jim  had  thought  a  lot 
about  these  problems  and,  be- 
ing a  man  who  has  done  exten- 
sive travelling  and  his  share  of 
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operating  from  the  car,  from 
motef  rooms,  and  from  other 
sites,  knew  about  the  problems. 
The  one  thing  he  didn't  do  was 
give  up;  he  researched  various 
shapes  and  arrangements  of 
radiators  in  a  variety  of  com- 
binations and  finally  developed 
a  combination  of  radiator,  in- 
ductor,  and  capacitance  that 
would  ailow  him  to  operate  on 
any  band  from  ten  through  80 
meters  with  good  results. 
Checking  into  the  several  nets 
he  uses,  he  asked  for  reports  on 
his  signal.  He  asked  DX  stations 
how  they  copied  him,  and  he 
rag-chewed  with  many  hams  all 
over  the  country. .  .all  on  the 
space-saving  designs  he  devel- 
oped.  They  were  successful, 
and  he  knew  that  others  would 
like  them  or  more  likely  need 
them. 

The  question  he  asked  me 
was  "How  do  I  get  the  message 
across?"  and  my  answer  was 
advertise  first  in  a  New  Products 
release,  and  second  in  a  display 
ad.  So  we  introduced  the  first 
and  smallest  of  the  Com-Rad  an- 
tennas in  our  May,  1982,  New 
Products  section ...  the  DDRR 
model  CR2A. 

In  his  travels,  Jim  had  dis- 
covered that  two  meters  is  al* 
most  indispensable  for  mobile 
communications.  However, 
there  are  problems  associated 
with  whip  antennas  In  general, 
and  we  have  all  faced  these 
from  time  to  time  in  varying  de- 
grees of  severity.  Example:  I 
nearly  had  the  entire  whip, 
mount,  and  coax  removed  from 
my  car  when  I  drove  into  the 
parking  garage  at  Logan  Inter- 
national Airport  in  Boston. .  .a 
high-profile  antenna  in  a  low- 
profile  environment.  Another 
case:    Using   a  5/8-wave   mag- 


mount  antenna  for  two-meter 
FM,  I  lost  the  whole  shebang 
when  it  blew  off  the  car  at  speed 
(yes,  it  was  a  bit  over  55).  Once 
again,  I  had  become  used  to  the 
flutter,  the  QSB,  the  pruning  to 
length,  the  removal  of  the  whip 
before  driving  into  my  own  ga- 
rage. .  .all  nuisances  for  those 
of  us  who  operate  mobile. 

The  answer  to  all  this  came  to 
Jim  in  a  flash— use  a  rugged, 
low-profile  antenna  of  solrd  con- 
struction. Enter  the  DDRR. 

The  CR2A  antenna  has  a  con- 
siderable height  reduction  over 
that  of  full-sized  verticals.  This 
lowers  wind  resistance  and 
completely  eliminates  mobile 
flutter  {picket  fencing).  The  ex- 
tremely  low  angle  of  radiation 
enables  the  directional  discon- 
tinuity ring  radiator  to  compare, 
most  favorably,  with  most  fuil- 
size  units.  The  feed  system  con- 
nects the  antenna  directly  to 
ground,  which  provides  an  auto- 
matic static  drain  from  charges 
induced  by  fog,  dust,  and 
precipitation,  affording  an  im- 
proved signal-to-noise  ratio. 

The  DDRR  has  been  around  a 
long  time.  It  was  developed  for 
use  in  hostile  environments  and 
in  instances  where  lots  of  abuse 
could  be  expected  but  had  to  be 
withstood.  One  of  the  first  ar- 
ticles about  the  DDRR,  or  ''Hula 
Hoop"  antenna  as  it  has  been 
called,  was  by  J.  IVI.  Boyer  in 
Eiectronics,  January  11,  1963. 
He  suggested  that  an  antenna 
only  two  feet  high  could  perform 
nearly  as  well  as  a  60-foot-high 
vertical  antenna. 

The  problem  bad  always  been 
that  when  the  vertical  antenna 
height  is  reduced  physically  and 
resonance  is  achieved  by  load- 
ing with  lumped  reactance  ele- 
ments, efficiency  drops  drasti- 
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caHy.  In  the  new  system,  how- 
ever, which  Boyer  termed  a 
"leaky  waveguide  radiator/'  the 
circumferential  aperture  re- 
places the  vertical  height.  The 
sm^il  height  (only  2.5  electncal 
degrees)  and  the  small  diameter 
(about  28  electrical  degrees;  i.e., 
slightly  more  than  a  quarter 
wavelength)  together  with  its 
ability  to  be  tuned  over  a  fre- 
quency range  of  about  2:1  and 
matched  to  transmission  lines 
of  between  36  and  500  Ohms 
make  the  DDRR  an  Ideal  anten- 
na. Its  only  drawback  is  the  need 
for  it  to  be  pfaced  over  the  best 
possibfe  continyous  ground 
plane  with  very  low  losses.  At 
two  meters,  of  course,  the  steei 
automobile  body  serves  admira- 
bly, but  copper  or  aluminum 
would  be  even  better 

Early  models  of  the  DORR  per- 
formed within  a  few  dB  of  their 
full-size  quarter^wave  vertical 
counterparts  at  frequencies  of 
between  2  and  4  MHz.  However^ 
as  the  frequency  increased,  so 
did  the  apparent  efficiency 
(possibly  because  of  the  in- 
creased conductor  diameter  as 
a  ratio  to  wavelengthj,  and  at  30 
MHz,  the  DDRR  was  shown  to  be 
superior  to  a  quarter- wave  ver- 
ticai  antenna  mounted  to  the 
same  ground  plane! 

Two  hams  who  have  dor^e  ex- 
tensive work  with  these  anten* 
nas  are  W4MIP  and  W6UYH. . , 
and  now  Jim  Waldron  W1 HGZ. 

The  Com-Rad  antenna  is 
formed  of  3/0 "-diameter  stain- 
lesS'Steel  tubing  and  is  bolted 
to  a  chrome-plated  roof-top 
magnetic  mount.  Stainless- 
steel  hardware  connects  the 
aingle  insulated  wire  from  the 
mount  to  the  ring,  and  a  wide 
copper  strap  (actually  phos* 
phor-bronze  strap  about  3/8' 
wide  and  .010*  thick)  is  con- 
nected between  one  end  of  the 
ring  and  a  point  on  the  circum- 
ference. The  wire  and  the  strap 
are  adjusted  to  provide  the  low- 
est possible  reflected  power.  A 
coaxial  UHF*type  chassis  con- 
nector on  the  chromed  magnet- 
ic mount  is  used  to  attach  your 
50-Ohm  coax  to  the  antenna, 
permitting  it  to  lie  flat  against 
the  car  roof. 

The  tuning  ring  enables  the 
band  center  to  be  placed  any- 
where within  the  two-meter 
band  and  beyond,  making  the 
device  useful  outside  of  the 
amateur  band.  The  tuning  ring 
replaces  the  variable  capacHor 
used  with  conventional  DDRR 
designs  and  broadbands  the 
system  by  making  a  large  loop 
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at  the  voltage  end  of  the  anten- 
na. The  high-Q  of  the  device  pro- 
vides increased  selectivity  dur- 
ing reception,  minimizing  adja- 
cent channel  interference,  im- 
age response  and  crosstalk.  The 
low  profile  eliminates  entangle^ 
ments  with  trees,  and  ft  doesn't 
need  to  be  removed  from  your 
car  when  you  park  in  a  garage. 
The  low  profile  and  magnetic 
mount  make  it  easy  to  operate 
the  antenna  virtuatty  anywhere 
a  square  fool  of  ground  plane 
exists. 

How  does  it  work?  Well  let 
me  give  you  an  example.  As 
soon  as  I  received  the  antenna,  I 
mounted  It  on  the  car  roof  and 
connected  it  to  my  NDrHO1400 
two-meier  synthesized  trans- 
ceiver by  means  of  a  piece  of 
RG-&U.  First,  1  should  explain 
that  the  terrain  here  in  New 
Hampshire  is  extremely  hilly. 
Repeaters  are  on  hilltops  here, 
as  everywhere,  but  there  Is  an 
awful  lot  of  rugged  terrain  In  be- 
tween, and  many  shadow  areas. 
Consequently,  many  of  us  use 
beams  to  hit  the  repeaters  from 
our  homes,  and  (at  the  very 
least}  5/8- wave  whips  on  our 
cars.  With  a  good  5/8-wave  whip, 
and  the  car  parked  in  the 
driveway,  I  can  usually  bring  up 
about  four  or  five  New  England 
repeaters,  including  the  Derry 
machine,  the  Mt.  Creylock 
machine,  and  several  others. 
With  my  quarter-wave  whip, 
things  are  a  bit  tougher.  I  usual- 
ly have  to  go  to  the  top  of  the 
mountain  to  bring  up  the 
machines. .  afl  except  for  our 
local  repeater  In  town. 

Thus  it  was  with  considerable 
interest  that  1  put  the  silly- 
looking  (but  tough  and  rugged 
and  low-profile)  Com-Rad  DDRR 
on  the  car.  What  the  heck,  I 
couldn't  do  worse  than  the 
whip... or  couta  I?  So,  I 
scanned  the  band , . .  and  wait  a 
minute!  I'm  hearing  many  re- 
peaters. One  after  another,  I  lis- 
tened, called,  and  ''made  the 
machine."  I  got  good  reports  (full 
quieting)  and  scratchy  reports, 
but  *  got  out— eight  times,.. 
Eight  different  repealersi 

The  crowning  achievement 
was  making  the  Topsfield, 
Massachusetts,  repeater— 
about  70  miles  distant  and  on 
the  other  side  of  the  mountain 
behind  which  my  QTH  lies. 
Okay,  Vm  not  going  to  tell  you 
that  the  Com-Rad  DDRR  anten- 
na has  to  be  for  you.  All  I  can  say 
Is  that  it's  going  to  be  my  anten- 
na  for   two-meter    FM    mobile 


from  now  on.  It's  strong,  it's 
easy  to  tune  (covers  a  range 
from  143-150  MHz  and  matches 
50-Ohm  coax  at  near  unity  swr), 
it  has  a  low  profile,  it's  small  (not 
much  larger  than  a  saucer),  it 
works  like  a  bandit,  it  can  be  re^ 
moved  or  replaced  in  seconds. 
and  it  has  no  mobile  flutter.  Be- 
sides all  thatf  it's,  well..,er, 
ah . .  *  gotta  say  it , . ,  kinda  cute, 
and  a  sure  conversation  starter 
wherever  you  go. 

The  price  of  the  CR2A  Is 
$39.95  (plus  $2  postage)  deliv^ 
ered  to  your  door,  mag  mount  in- 
cluded, pretuned  to  about  14S 
MHz  and  matched  to  52  Ohm 
coax.  For  more  information 
about  this  and  other  space^sav- 
ing  antennas,  write  Jim  Waldon 
at  Com-Rad  industriBS,  1B35 
West  River  Parkway.  Grand 
island  NY  14072.  Reader  Service 
number  477, 

Jim  Gray  W1XU 
73  Magazine  Staff 

ROGO  CW  SOFTWARE 

Over  a  year  ago  I  read  an  ad- 
vertisement m  73  for  a  Rogo 
Computer  Products  program 
that  could  run  CW  on  a  TRS-BO.  J 
was  a  Itttle  skeptical,  but  at  the 
price  offered  ($19,95}»  I  wouldnH 
lose  too  much  if  It  turned  out  to 
t>e  a  lemon.  I  had  previously 
tried  several  other  products  that 
didnH  work  too  well  on  the 
Model  I 

Response  time  was  very  fast; 
I  had  the  product  back  in  less 
than  a  week.  I  received  a  tape 
with  the  program  on  one  side 
and  a  message  in  Morse  code  at 
30  wpm  on  side  B.  The  documen- 
tation was  a  ten-page  leaflet. 

The  program  has  two  parts,  a 
machine-language  loader  and 
the  Basic  program.  Once  the 
tape  is  loaded,  you  type  RUN 
and  the  machine-language  driv- 
er  is  POKED  Into  memory.  The 
program  then  deletes  those 
lines  of  the  program  and  returns 
with  a  second  prompt.  You  type 
RUN  again  and  you  are  now  in 
transmit  mode.  The  program  will 
ask  you  for  CALL,  RST,  &  WPM. 
You  can  now  access  the  receive 
mode  by  pressing  the  ''*"  key 
and  answering  the  prompt  with 
the  estimated  receive  speed- 
You  can  now  run  your  demon- 
stration tape. 

Interfacing  Is  really  simple 
and  adequate  Instructions  are 
given.  Rogo  recommends  that 
you  key  the  transmitter  with  a 
keying  transistor  actuated  by 
the  audio  out  of  the  cassette 
port.  I  key  my  FT-902DM  trans- 


ceiver this  way.  You  can  also 
key  your  rig  with  the  TRS  60  in- 
ternal refay  or  with  an  external 
relay.  Again,  adequate  schema- 
tics and  information  on  program 
changes  are  given. 

The  program  works  almost 
flawlessly  on  receive.  I  have 
compared  it  with  several  other 
products  and  I  have  to  say 
RoQo's  works  best.  I  have 
copied  CW  at  over  100  wpm 
without  any  problems.  Audio  is 
fed  into  the  audlo-in  cassette 
port.  They  recommend  that  you 
adjust  your  receiver  so  that  the 
note  is  about  2200  Hz,  The  re- 
ceived CW  also  is  stored  in 
memory  if  you  protect  memory 
on  initialization.  On  the  upper 
right  corner  of  the  screen,  if  a 
character  is  tieing  stored,  it  will 
display  the  character  as  it  Is  be- 
ing put  to  memory.  There  is  a 
command  thai  can  later  recall 
the  stored  CW  and  print  it  in  the 
screen,  output  it  to  a  line  printer, 
or  resend  it  as  CW.  You  can 
clear  your  buffer  at  any  time. 
The  receive  program  aiso  prints 
out  on  the  line  printer  simultane- 
ously as  it  is  receiving.  The  pro- 
gram outputs  to  my  Microline-80 
printer  one  line  at  a  time  during 
receive.  The  program  does  not 
look  for  a  busy  signal  from  the 
printer,  so  there  are  no  program 
hang-ups  and  you  do  not  have  to 
worry  it  the  printer  is  on  or  not,  \ 
have  used  the  program  to  copy 
W1AW  bulfetins  and  later  print 
them  out.  II  seems  to  be  "^ery 
tolerant  as  to  sloppy  fists  and  to 
speed  tolerances.  If  your  speed 
selected  is  incorrect,  simply  hit 
the  ENTER  key,  the  program  will 
tell  you  the  actual  speed  of  the 
received  signal,  and  you  can 
then  enter  a  new  speed. 

The  transmit  program  can  t>e 
sent  from  either  the  keyboard  or 
from  a  selection  of  messages 
you  can  permanently  put  into 
your  program.  All  customizing 
instructions  are  very  complete. 
You  can  insert  the  other  sta- 
tion's call  and  RSTon  initializa- 
tion of  the  beginning  of  each 
time  you  go  to  the  transmit 
mode  and  then  send  it  out  with 
one  key  command.  There  is  a  CQ 
command  that  sends  out  CQs, 
pauses  for  about  10  seconds, 
and  then  calls  CO  again  until  the 
keyboard  Is  Interrupted.  The  on- 
ly problem  with  the  transmit  pro- 
gram is  that  you  can  only  type 
ahead  one  character.  I  have 
used  a  FIFO  utility  to  create  a 
buffer  with  limited  success. 

The  program  comes  in  16K  or 
32K  and  can  operate  on  a  Model 


I  or  HI.  The  instructions  tell  how 
to  convert  the  32K  program  to 
disk.  Allln  allp  it  is  well  worth  the 
money. 

For  more  information,  con- 
tact Rogo  Computer  Products, 
4752  DeBeers  Dr.,  £1  Paso  TX 
79924.  Reader  Service  number 
47S. 

Charlie  Mflhatrs  KCiCE 
Fori  Devens  MA 


PALOMAR  SWR  AND 
POWER  METER 

No  matter  how  you  look  at  it, 
Palomar  Engineering's  model 
IVI-827  swr  and  power  meter  is  a 
unique  product  and  the  result  of 
a  unique  idea. .  .so  much  so,  in 
fact,  that  a  patent  has  been  ap- 
plied for. 

What  can  be  so  different 
about  an  swr  and  power  meter, 
you  say?  Well,  the  display,  for 
one  thing...  LEDs  that  show 
both  swr  and  output  power 
simultaneously.  These  are  ar- 
ranged  in  two  side-by-side  ver- 
trcal  columns  on  the  front  panel 
of  the  meter  and  light  up  when  rf 
power  (and  ac  power,  too,  I  must 
say)  is  applied.  The  swr  value  ap- 
pears rn  the  left  hand  vertical 
column.  The  swr  scale  is  loga- 
rithmic  and  Is  graduated  in  in- 
crements that  read  from  a  value 
of  1:1  up  to  a  value  of  10:1,  while 
the  output  power  scale  depends 
upon  which  range  switch  can 
accommodate  powers  from  0-20 
Watts,  0-200  Watts,   or  0-2000 


Watts,   at   any   frequency  be* 
tween  1  and  30  MHz. 

The  M'827  is  fully  automatic, 
which  means  that  you  don't 
have  to  set  either  a  set  or  sen- 
Sfttvity  control  when  measurmg 
either  swr  or  output  power.  All 
you  have  to  do  is  plug  the  unit  in* 
to  the  house  mains  (115  volts 
ac),  attach  your  antenna  and 
transmitter  coax,  and  set  the 
range  switch  to  the  peak  output 
power  anticipated:  20,  200,  or 
200O  Watts,  A  built-in  computer 
automatically  sets  thefull*scaie 
range  so  that  your  reading  will 
always  be  correct.  The  light-bar, 
or  segmented  LED  display,  is 
instantaneous,  following  voice 
peaks  on  SSB  or  keyed  charac- 
ters on  CW... meaning  that 
there  Is  no  meter  lag  and  permit- 
ting continuous  monitoring  of 
the  essential  facts  of  your  trans- 
missions: Are  you  putting  out 
powef,  how  much,  and  Is  your 
antenna  operating  nonnalfy? 

The  logarithmic  display  of  swr 
is  useful  t}ecause  at  the  very  low 
range  of  swr,  the  ad|ustment  or 
tuning  of  an  antenna  tuner  can 
be  critical,  and  it  is  difficult  to 
get  those  tiny  and  exact  ad- 
justments to  ensure  a  perfect 
match  every  time, 

For  example,  I  can  adjust  one 
of  my  antennas  to  read  down  to 
as  low  as  1.02:1  swr.  The  analog 
computer  and  digital  com- 
parator In  the  circuit  show  exact 
relationships   between   output 


power  and  swr,  meaning  that 
you  know  at  all  times  just  where 
you  are  in  the  antenna  and 
transmitter  department,  Be- 
sides all  thatt  it  is  plain  fun  to 
watch  the  little  red  columns  fill 
up  or  empty  as  conditions 
change,  and  what*s  more,  you 
can  do  It  in  the  dark*  Maybe  I'm 
one  of  the  few  hams  who  like  to 
operate  in  the  dark,  or  at  least 
with  reduced  ambient  lighting  In 
the  station,  but  under  these  con* 
d  It  ions  conventional  metered 
swr  meters  and  power  meters 
are  almost  impossible  to  read. 
Not  so  the  IVI-827,  which  can  be 
seen  under  virtually  ail  condi- 
tions of  ambient  light  from  brilli- 
ant sunlight  to  darkness. 

The  M-827  makes  a  very  nice 
station  accessory,  in  addition  to 
being  useful,  because  ft  is  also 
small  and  attractive.  The  dimen- 
sions of  the  metei  case  are  4"  x 
4*  X  5*.  The  top  and  sides  are 
finished  in  black  vinyl,  while  the 
front  panel  is  a  neat  and  conser- 
vative brushed  aluminum.  A 
power  cord  for  1  iS-voit,  50/60- Hz 
ac  is  furnished  (supply  built  in) 
and  two  SO-239  chassis  connec- 
tors are  provided  on  the  back 
panel,  one  for  Input  from  the 
transmitter  and  the  other  for 
output  to  the  antenna  or  to  the 
tuner. 

Having  owned  and  used  many 
different  types  of  reflected 
power  meters,  1  was  most  anx- 
ious to  try  this  new  one  and  to 
see  if  It  would  be  compatible 
with  my  station  and  my  operat- 


ing needs.  It  turned  out  to  be 
both,  I  used  it  to  tune  and  cali* 
brate  my  new  R-3  antenna  (re- 
port  elsewhere  this  issue)  and  to 
measure  output  power  and  swr 
on  my  other  antennas. .  ,aM  of 
which  turned  out  (thankfully)  to 
have  tess  than  1.5:1  swr.  I  was 
also  surprised  to  learn  that  the 
output  of  a  popular-brand  trans- 
ceiver that  I  use  is  considerably 
less  than  what  i  have  been  tell- 
ing hams  on  the  air. 

Since  the  little  Palomar  swr 
and  power  meter  works  so  well^  I 
am  looking  forward  to  Palomar's 
new  300'Watt-range  antenna 
tuner  so  that  I  can  connect  the 
two  and  run  some  experiments 
on  a  bunch  of  different  wire  an- 
tennas that  I've  had  in  mind  for 
sometime. 

Need  I  mention  that  due  to  its 
small  size  the  M-827  would  be  an 
Ideal  portable  companion  to 
take  along  with  your  rig  to  that 
vacation  QTH?  That's  where 
mine  is  going,  if  1  can  ever  get 
the  time  to  take  a  few  days  off  to 
do  some  laid-back  hamming. 

Finally,  you  don't  have  to  be- 
lieve everything  I  say  about  this 
little  gem  from  Palomar  Engi- 
neering. Get  one  yourself  and 
find  out  that  1  wasn*t  kid- 
ding . . .  it's  great,  and  1  recorrv 
mend  it  highly. 

For  more  information,  con* 
tact  Palomar  Engineer'mg, 
1924-F  W.  Mission  Rd.,  Escondi- 
do  CA  92025, 

Jim  Gray  W1XU 
73  Magazine  Staff 


LETTERS 


ION  CHOICE 


As  a  goveroment  employee, 
and  therefore  one  who  is  often 
concerned  with  mainlainmg  a 
proper  office  envrroment,  )  was 
intrigued  by  the  July,  1982  con- 
stuctron  article  on  the  negative- 
ion  generator.  I  promptly  built 
one,  installing  it  in  a  decorative 
plastic  vase  (complete  with  dec- 
orative plastic  flowers)  in  my 
decorative  plastic  office.  It 
seemed  to  work,  improving  the 
atmosphere  around  the  ''salt 
mine."  But  all  this  improved  at- 
mosphere seemed  to  be  at  odds 
with  the  usual  need  for  office 
dissention,  so   I   modified  the 


design  by  adding  a  second  gen- 
erator, wired  to  generate  pos- 
itive ions,  with  a  concealed 
switch  to  select  tjetween  the 
two.  Now,  I  can  have  my  choice 
of  office  environment  to  match 
my  mood:  sweetness  and  light 
or  hate  and  discontent,  atl  at  the 
throw  of  a  switch.  Technology 
marches  on  I 

T.  BillsKQ6JFX/5 
NSTL  Station  MS 
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ADMIRAL  RJCKOVER'' 


At  age  56,  I  must  admit  that  I 
sided  with  the  old  ham  fraternity 
that  the  code  requirement  t>e 
kept   intact.   However,  as  time 


goes  on  I  am  beginning  to  see 
your  point  of  view.  Please  keep 
up  your  aggressive  stand  to  re* 
duce  the  code  requirement  as  a 
barrier,  and  to  subsitute  a  more 
comprehensive  and  tougher 
theory  exam.  We  do  need 
younger  folks  entering  the  ham 
radio  field,  .-keen  minds  that 
enjoy  experimenting  and  devel- 
oping, 1  am  afraid  this  energy  is 
being  drained  off  by  interest  in 
computers  and  video  fun  and 
games. 

In  talking  with  a  ham  dealer 
the  other  day.  I  sensed  that  our 
lackluster  sates  of  ham  equip- 
ment  is  not  Just  the  economy, 
but  a  need  for  a  spark  In  the 
radio  field.  Two  meters  gave  us 
that  newness  some  years  back 
and  now  this  interest  is  fully  de- 
veloped and  has  hit  its  plateau. 
Relaxing  the  code  requirement 
could  bring  about  this  second 
wave  and  burst  of  interest  we  all 
need.  The  ARRL  should  sense 
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this,  looking  at  the  long*range 
picture,  and  join  forces  with  you. 
Only  the  ARRL  can  bring  about  a 
change  of  mind  in  the  ranks. 

I  recall  my  own  interest  in 
electronics,  radio,  and  radar  in 
World  War  II  in  the  Air  Forca  Ait 
my  instructors  were  hams  and 
my  personai  interest  and 
knowledge  of  the  subject  was 
the  result  of  a  next  door  ham 
operator  who  taught  me  the  fun- 
damentals. 

I  saw  USA  military  hetping  to 
train  British  radio  operators  and 
technicians  in  World  War  If  be- 
cause our  young  foiks  were 
more  knowledgeable.  We  need 
this  trained  back-up  civilian 
group  for  the  future- 

You  may  well  be  our  "proph- 
et"' or  our  "'Admiral  Rickover" 
with  a  better  long-range  view 
than  most  of  us.  Unfortunately^ 
many  see  you  as  a  so-called 
competitor  of  QST  {ARRL)  and 
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your  VI6WS  get  clouded  because 
of  that  situation. 

Keep  up  your  stand.  You  have 
at  least  convinced  me  that  your 
ideas  are  sound. 

Ervin  Jackson,  Jn  N4BIQ 

Charlotte  NC 


73  AUTHORS 


fn  this  day  and  time  when 
everyone  is  writing  to  you,  chew- 
ing you  out  for  one  thing  or 
another,  and  complaining  about 
this  and  that,  I  thought  I  would 
write  you  a  "happy  letter/* 

I  have  been  a  continuous  sub- 
scriber to  73  Magazine  since 
1968  and  a  charter  subscriber  to 
80  Microcomputing  since  the 
beginning.  Your  viewpoints,  due 
to  your  first-hand  experience 
and  your  age,  I  have  totally 
agreed  with,  ever  since  your 
days  at  CQ. 

Wayne,  I  don't  know  what  ft 
takes  to  gather  a  staff  and  to  put 
out  a  magazine,  but  I'm  going  to 
tell  fou  about  one  person's 
'ttQieridnce — a  person  with  vary 
knowledge  and  many 
^tons  to  ask  about  every- 
1  have  buiit  many,  many 
prpfects  ou!  of  the  pages  of  73, 1 
tave  bunt  and  tried  to  under- 
stand many  things  out  of  80.  In 
t}oth  cases  I  must  admit  that  I 
couldn't  have  accomplished 
anything  without  the  kind  help 
of  the  authors  of  the  articles,  I 
don't  know  where  you  get  these 
people,  Wayne,  but  there  is  not  a 
more  dedicated  group  of  people 
anywhere  on  this  Earth.  I  don't 
give  a  tinker's  damn  whether  I 
make  a  mistake  on  a  program  or 
there  is  a  misprint  in  an  arti- 
cle—I always  know  1  can  write 
the  author  and  get  help,  and  so 
far,  over  the  years,  with  100  per- 
cent response.  Now  how  do  you 
like  them  apples? 

(n  years  gone  by^  I  have 
started  several  expensive  proj- 
ects from  the  pages  of  some  of 
the  other  magazines  and  when  I 
ran  into  a  problem,  I  wrote  the 
author.  After  all,  his  address  is 
printed  along  with  his  name.  I 
got  absolutely  no  response,  and 
this  was  after  letters,  telegrams, 
and  phone  calls,  I  even  had  one 
QST  (well-known)  author  tell  me 
to  "go  to  hell  you  stupid  bas- 
tard'' when  I  was  paying  for  the 
phone  call  and  only  wanted  a 
simple  question  answered.  Not 
so  with  73  and  80.  I  get  only 
very  qutck  responses,  and  over 
the  years,  have  gained  new  and 
valuable   friends   who,   after 


months  have  gone  by,  take  th« 
time  out  of  their  own  busy 
schedules  just  to  drop  me  a  line 
and  find  out  how  Tm  doing  with 
their  particular  program  or  cir- 
cuit. Hell,  Wayne,  what  more 
can  a  person  ask? 

The  world  is  in  one  hell  of  a 
mess,  and  everyone  knows  it. 
But  there  are  a  lot  of  dedicated 
human  beings  out  there,  like 
yourself,  who  feel  a  little  sor- 
ry  for  the  other  guy  and  can  tate 
the  time  to  give  a  helping  hand 
to  someone  who  mtghl  not  be  as 
well  educated  as  they  are  or  not 
have  the  experience  that  they 
have.  Can  you  believe  all  this 
for  the  simple  outlay  of  twen- 
ty cents  and  an  envelope?  Well, 
I  can. 

I  don't  want  to  take  up  your 
time,  Wayne,  because  I  know 
you  are  busy.  I  simply  wanted  to 
let  you  know  that  there  are  a  lot 
of  people  out  here  who  appreci- 
ate all  that  you  are  fighting  for, 
as  well  as  what  you  stand  for, 
but  who  may  not  have  the  t?me 
to  write  and  let  you  know.  If  you 
want  to  publish  this  J  would  ap- 
preciate your  not  using  my 
name,  I  don't  wish  to  cause  any 
embarrassment  to  anyone. 
Keep  up  the  good  work,  pal. 

Kame  and 
Address  Submitted 

First  nice  fetter  in  months  and 
he  wants  his  name  withheld  for 
fearof  repercussions^  Boy,  what 
a  fan  club  I've  got!— Wayne. 

SURVIVING 

After  reading  the  letters  '*No 
Nukes  V  and  "No  Nukes  il"  (73, 
July,  1982),  I  felt  that  I  ought  to 
add  my  two  cents  worth. 

The  letter  writers  object  to 
^'Surviving  the  Unthinkable,"  an 
article  which  appeared  in  the 
May.  19B2,  Issue  of  73,  which 
suggests  EMP-hardening  of  am- 
ateur installations.  The  writers 
seem  to  leel  that  it  Is  possible  to 
avert  a  calamity  by  remaining 
unprepared.  By  that  reasoning, 
to  prevent  fires  we  should  get  rid 
of  fire  extinguishers  and  fire  de^ 
partments;  to  prevent  burglaries 
we  should  avoid  using  locks. 

The  assumption  that  there 
would  be  no  survivors  after  a  nu- 
clear detonation  must  never  be 
used  as  a  starting  point  for  de- 
ciding what  to  do.  If  you  are  on  a 
sinking  ship,  the  only  construc- 
tive strategy  is  to  assume  that 
you  wilt  survive  and  to  act  ac- 
cordingly. If  you  go  down  after 
all,  wei)  that's  the  way  it  is. 


But  if  you  assume  there  Is 
no  hope,  and  you  don*t  do  any- 
thing to  help  yourself,  then  you 
will  go  down  for  sure  (and  you 
deserve  it). 

To  be  unprepared  is  to  invite 
trouble.  As  an  example,  review 
the  events  leading  to  World  War 
II.  especially  those  of  1938  and 
1941.  If  you  are  unable  to  stop 
them,  someone  will  take  advan- 
tage of  you;  examples  are  the 
"woodpecker,"  also  broadcasts 
(sporadically)  on  10.000  MHz 
Qammimg  WSNSt  time  and  fre- 
quency-standard transmis- 
sions), the  Falklands  episode, 
Afghanistan,  and  others.  Some- 
one once  said,  "Those  who 
don't  learn  from  history  are 
doomed  to  repeat  it," 

So,  let's  pray  that  a  nuclear 
conflict  will  never  happen. 
But  for  heaven*s  sake,  let's  not 
announce  to  the  world  that  we 
intend  to  be  unprepared,  and 
that  we  will  give  in  to  anyone 
who  threatens  us.  If  we  do»  you 
can  bet  your  bottom  dollar 
someone  wilL 

Hans  Schroeder  AE9G 
Milwaukee  Wl 


[ 
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I  think  you  fail  to  recognize 
the  one  major  advantage  of  CW. 
It  is  the  only  mode  which  can  be 
sent  and/or  received  by  any 
combination  of  equipment,  from 
the  most  primitive  (keyed  oscil- 
lator/superregen  receiver)  to  the 
most  sophisticated  (computer- 
controlled  keyboard  and  printer). 
Try  copying  even  the  slowest 
Murray  from  a  pair  of  cans,  or 
sending  ASCII  with  a  straight 
key.  and  you  will  begin  to  appre- 
ciate the  universality  of  CW, 
What  I  believe  is  really  needed  is 
a  reduction  in  the  code-speed  re- 
quirement  for  General  and  Ad- 
vanced to  10  wpm.  This,  besides 
complying  with  the  Interna- 
tional Agreements,  etiminates 
that  plateau  which  discourages 
so  many  would'lje  hams.  Any- 
one who  further  pursues  OW  will 
automatlcalJy  increase  his/her 
speed,  and  the  others  lose  their 
edge  anyway  so  there  really  is 
no  loss. 

As  for  the  Bash  books,  any 
good  teacher  can  tell  you  that 
there  are  many  ways  to  reword 
the  same  question  so  that  a 
memorized  answer  will  not  suf- 
fice. The  FCC  could  easily  have 
a  hundred  versions  of  the  same 
exam  if  they  desired.  Then  these 
"guides'*   would    be   nothing 


more,  just  guides-  By  the  way,  m 
case  you've  been  out  of  college 
too  long,  study  guides  are  very 
useful  in  that  they  reduce  the 
nervousness  before  an  exam  by 
proving  to  you  that  you  do  know 
your  subject. 

George  Gray  WB2CHF 
Spring  Valley  NY 

By  George!  You're  right.  AH  we 
have  to  do  is  get  after  Reagan 
and  get  him  to  inc tease   the 
money  to  the  FCC  so  they  can 
wfite  more  tests  and  frustrate 
Bash  bookers.  The  recent  cuts 
in  FCC  funds  i>rought  about  a 
severe  cut  in  the  amateur  radio 
division, , ,  and  more  cuts  are  in 
prospect.  Let's  get  Reagan  busy 
on  getting  some  of  the  missite 
money  into  the  ham  division  of 
the  FCC  so  we  can  have  better 
tests.  On  the  code,  since  potts 
show  that  most  hams  want  the 
code  test  to  stay,  iet's  make  the 
code  so  it  really  is  the  fitter 
everyone  wants  and  witl  keep 
out  the  fruits  and  nuts.   Lefs 
make  the  Novice  code  test  35 
wpm  and  the  General  45  wpm. 
Advanced  coutd  be  moved  to  55 
wpm  and  Extra  to  75  wpm.  Or  we 
could  simplify  the  whole  thmg 
by  splitting  it  in  the  middle  and 
having  one  speed  for  all  further 
licenses:  50  wpm.  We  can  cut 
down  on  Bash's  income  by  hav- 
ing  just    one    Glass    of    li- 
cense. . .  Extra.  That  would  cut 
the  cost  to  the  FCC,  with  only 
one  ficense  test  to  give,  and  they 
could  spend  more  time  making 
it  difficult,— Wayne. 


COMPROMISE 

As  to  the  no-code  license, 
there  seem  to  be  two  schools  of 
thought  on  the  idea,  with  neither 
side  willing  to  give  an  inch.  I  feel 
that  the  "Let's-keep-the-code 
group''  is  broken  down  into  two 
subgroups.  One  subgroup  feels 
it  would  ruin  amateur  radio  and 
the  other  has  the  attitude. .  ."1 
got  mine  the  hard  way,  let  every- 
one else  do  the  same."  I  dis- 
agree with  both  subgroups.  But, 
that's  not  to  say  either  group  is 
entirely  wrong. 

Why  not  a  compromise?  Why 
not  a  six-  or  seven-wpm  code 
test?  Who  says  that  thirteen 
wpm  is  the  magic  speed  that 
makes  you  a  licensed  amateur 
and  a  good  ham  radio  operator? 
How  many  operators  pass  their 
Generat  test  only  to  put  the  key 
away  for  good?  How  many  Gen- 
erals could  pass  a  thirteen-wpm 
test   right  this  moment?   Isn't 
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theory,  good  operating  pro- 
cedures, and  knowledge  of  all 
the  rules  and  regulations  more 
jmpoflani  than  being  able  to 
copy  thirteen  wpm? 

Of  course  there  are  a  lot  of 
darned  good  CW  operators  on 
the  bands  and  the  thought  must 
come  to  mind  that  if  CW  was  not 
a  requirement  what  would  hap- 
pen to  the  CW  portions  of  the 
bands?  That  is  one  of  the  rea- 
sons why  we  should  compro- 
mise and  keep  some  CW  re* 
quirements* 

I  would  like  to  ask  the  '1-got- 
mine^the-hard-way  subgroup"  if 
they  still  add  and  subtract  by 
hand  as  they  were  taught  in 
grammar  schooL 

To  the  subgroup  that  feels 
that  jt  would  ruin  amateur  radio» 
let  me  say  1  see  no  reason  why 
knowledge  of  more  than  six- 
wpm  CW  would  be  of  any  value 
to  operating  in  the  RTTY,  SSTV, 
AM.  SSB.  ATV,  or  FM  modes.  If 
you  feel  thai  the  same  people 
who  ruined  CB  would  then  move 
up  to  ham  radio  and  ruin  it,  I 
could  not  disagree  more.  First  of 
all.  most  of  these  people  don'l 
3ven  hold  CB  licenses,  so  why 
ivoujd  they  bother  to  get  an 
amateur  license?  Why  don't 
[hey  just  move  to  our  bands  and 
Dperate  in  the  same  Illegal  man- 
ner as  they  are  accustomed  to  in 
Iheir  own  bands?  What  Is  to 
5top  them?  A  thirteen-wpm  code 
:est?  I  can1  buy  that* 

As  to  the  no-coders  (to  which 

belong),  let's  face  reality,  it 
ust  isn't  going  to  happen  on 
he  HP  bands.  So  why  not 
compromise? 

Wayne,  as  I  indicated  to  you 
earlier  by  a  copy  of  my  letter  to 
he  FCC,  I  feel  that  the  Tech- 
lician  class  should  be  able  to 
operate  fn  a  voice  portion  of  the 
lO-meter  band.  I  would  like  to 
lear  comments  on  that  idea 
IS  well 

Joseph  D,  Kelly  N2CCV 
Wildwood  NJ 


foe.  we're  sure  beating  this 
'ode  thing  to  death  with  blather 
3ut  never  mind,  Vm  stiti  abte  to 
imp  to  my  typewriter  and  write 
^bout  it.  Firstly,  six  word^  per 
fiinute?  Horsefeathers^  Appar- 
mtiy  you  are  unaware  that  the 
3-wpm  speed  was  picked  with 
iendish  delight  by  our  long 
fead  torturers.  That  speed  was 
}ot  picked  at  random.  You  see, 
hough  we  are  just  in  recent 
'ears  teaming  how  the  train 
vorks.  the  empiricat  tests 
\howed  us  that  there  was  a  pla- 


teau at  around  ten  words  per 
minute.  The  old-timers  didn't 
know  why  this  was,  but  they  did 
know  that,  using  the  code-learn- 
tng  techniques  of  1910,  this  was 
a  formidable  obstacle  to  learn- 
ing the  code  at  any  reasonable 
speed.  So  naturally  they  set  the 
speed  required  for  a  ham  ticket 
iust  above  this  plateau.  Before 
they  pulled  this  beaut  the  code 
speed  for  a  ham  ticket  was  10 
wpm  and  few  people  had  much 
trouble  with  that.  The  13  wpm 
weeded  out  90%  of  those  trying 
for  the  license. .-  .a  much  more 
satisfactory  situation  for  the  old* 
timers  interested  in  keeping  the 
bands  from  getting  too  crowded. 

We  now  know  that  the  old- 
fashioned  code-learning  system 
catted  for  one  side  of  the  brain  to 
set  up  a  look-up  table  (to  use 
computer  terms).  The  other  side 
of  the  brain  received  the  signaf, 
sent  it  over  to  the  other  hemi- 
sphere where  it  was  checked 
against  the  table,  and  the 
resulting  letter  found,  this  mes- 
sage was  sent  back  so  it  could 
be  written  down.  The  problem 
came  when  the  speed  of  trans- 
mission of  the  brain  was 
reached. . .  at  around  ten  words 
per  minute^  Beyond  thai  the 
brain  could  not  look  up  the 
characters  fast  enough  and 
frustrations  set  in  which  usual fy 
resulted  in  the  candidate  giv- 
ing up. 

The  brain  had  to  respond  by 
giving  up  that  whole  method  of 
translation  of  the  sound  pat- 
terns and  throwing  away  both 
the  look-up  table  and  the  oscil- 
tation  of  the  Information  back 
and  forth  between  the  two 
halves  of  the  brain. 

Now  we  know  that  what  hap- 
pened was  that  the  brain  set  up 
a  whole  new  system  whereby 
the  sound  patterns  were  equat- 
ed to  the  writing  of  the  letter  or 
the  typing  of  the  tetter,  without 
the  problem  ever  having  to  be 
referred  to  the  other  part  of  the 
brain.  This  is  done  on  a  sui>- 
conscious  level  and  Is  quite 
automatic.  This  is  why  good 
code  ops  are  able  to  sit  and  talk 
with  you  while  copying  code^ 
They  don't  have  to  listen  on  a 
conscious  basis  at  all. 

Now,  in  order  to  get  code 
learned  using  this  system  of 
brain  work,  it  is  necessary  to 
develop  the  automatic  process. 
h^odern  code-teaching  systems 
start  out  with  code  at  13  wpm, 
which  keeps  the  iook-up  table 
syndrome  out  of  the  picture. 
They  space  the  sounds  to  give 


the  brain  time  to  set  up  the 
translation  patterns. .  .not  to 
tell  you  what  the  characters  are 
one  by  one,  but  to  cause  your 
fingers  to  write  them.  The  brain 
adapts  to  the  sound  patterns 
quickly  with  this  approach. 

Obviously,  if  you  are  going  to 
go  up  to  20  wpm  for  the  Extra- 
class  ticenset  you  don't  want  to 
gradually  speed  up  the  code, 
you  want  to  change  immediately 
to  20  wpm  and  retrain  the  sub- 
conscious  to  recognize  the  new 
sound  patterns. .  .and  write  the 
letters.  This  is  why  people  using 
this  system  of  learning  are  abte^ 
in  many  cases,  to  start  right  in  at 
20  wpm  and,  within  a  couple  of 
days,  be  copying  away. 

You  know,  IWe  tried  to  get  the 
League  to  stop  using  the  1910 
code-teaching  system  for  al- 
most 20  years.  ( eventually  gave 
up  and  put  out  my  own  code 
tapes.  Suddenly,  thousands  of 
people  who  had  virtually  given 
up  on  ever  passing  the  code  test 
found  out  that  it  was  duck  soup. 
ill  bet  I've  had  over  ten  thou- 
sand hams  teil  me  that  my  code 
tapes  got  'em  through. .  .often 
after  repeated  failures  with 
other  systems. 

Okay,  so  much  for  that.  My 
apologies  to  readers  who  have 
been  through  that  story  before, 
but  for  some  reason  it  always 
seems  to  be  news  to  some. 

The  enthusiasm  of  many 
hams  for  CW  and  their  insis- 
tence on  ail  newcomers  having 
to  pass  a  code  test  as  a  way  to 
ensure  that  they  will  enjoy  code 
iSt  at  best,  faulty  psychology. 
People  don't  work  that  way. 
Helis  bells,  I  enjoy  RTTY,  but  I 
know  that  if  I  try  to  force  people 
to  learn  about  it  they  are  going 
to  react  the  way  any  rational  per- 
son does:  they  are  going  to  re- 
sent  being  forced.  No,  if  we 
made  CW  use  a  matter  of  pride 
rather  than  something  our  gov- 
ernment forces  us  to  do,  I  know 
that  we  would  have  a  lot  of  CW 
enthusiasts. 

The  people  of  Russia  and 
China  may  have  gotten  used  to 
slavery,  but  we  here  in  America 
haven^t.  Look  at  the  resistance 
to  the  drafts . .  which  qualifies,  I 
thinK  as  slavery.  It  looks  to  me 
as  if  the  CW  fans  have  been  do- 
ing the  one  thing  which  has 
most  resulted  in  what  they  don 't 
want:  forcing  people  to  learn  the 
code  resulting  In  antipathy  to  it. 

Techs  on  ten  meters?  Sure,  BS 
soon  as  you  get  rid  of  the  code 
as  an  element  required  for  the 

General  license.-^Wayne. 


SILVER  PLATTERS 
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For  the  past  six  months  I  have 
been  reading  a  lot  of  letters  from 
readers  concerning  the  no-code 
licensmg.  Our  country  is  already 
burdened  with  give-away  pro- 
grams such  as  welfare.  Now  we 
have  advocates  of  give-away 
amateur  radio  iicenses. 

I  don't  work  a  lot  of  CW,  but  I 
am  one  of  the  few  people  in  this 
country  who  believes  you  don^t 
get  something  for  nothing.  Do 
you  get  a  medical  or  law  degree, 
or  even  a  high  school  diploma 
without  having  to  learn  some 
things  that  you  may  never  use? 
No  you  don't,  but  as  with  the 
nO'Code  licensing  advocates 
there  are  probably  those  who 
would  like  give-away  high 
school  and  college  degrees.  The 
problem  is  that  too  many  people 
want  to  do  away  with  require- 
ments that  keep  them  from  tak* 
ing  the  short  cut. 

The  requirement  for  learning 
the  electronic  theory  has  al* 
ready  been  done  away  with  by 
Bash  Publications,  and  now 
there  are  those  who  want  to  do 
away  with  the  code  test.  As  it 
now  stands  the  only  thing  that 
keeps  many  from  getting  their 
amateur  licenses  is  that  they  are 
too  lazy  to  learn  the  code.  Why 
don't  we  do  away  with  the  Dick 
Bash  cheat  sheets  and  keep  the 
code  test? 

If  the  rules  are  not  followed 
prior  to  getting  on  the  air  then 
what  will  happen  after  these 
people  get  their  tickets?  I  sus- 
pect that  these  same  individuals 
will  break  the  rules  and  cut  the 
corners  after  they  have  gotten 
on  the  ai  r  as  they  did  prior  to  get- 
ting on  the  air  This  is  already 
occurring  on  the  2m  bands  in 
some  of  our  larger  cities. 

In  conclusion,  I  would  like  to 
say  that  if  you  don  t  want  to 
work  for  what  you  want,  then  get 
your  checkbook  out  and  go  to 
your  local  department  store  and 
buy  a  CB.  All  you  need  to  do  is 
fill  out  the  form  that  is  enclosed 
with  the  CB.  send  it  to  the  FCC, 
and  you  are  on  the  air.  You  will 
be  right  at  home  with  the  rest  of 
your  kind.  I  am  not  saying  that 
all  CSers  feel  that  way,  but  I 
started  out  on  theCB  band  and  I 
knew  what  I  wanted  so  I  worked 
for  my  license,  Vou  can't  get 
through  life  expecting  every- 
thing to  be  given  to  you  on  a  sil- 
ver platter  just  t)€cause  you 
don't  want  to  pay  the  price.  Let*s 
all  hope  that  amateur  radio  li* 
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censes  are  not  handed  to  the 
same  individuals  on  silver  plat- 
ters, 

Jerry  Leckness  KD4XR 
Tuscaloosa  AL 

Jerry,  you  either  dor)'t  read 
carefuily  or  else  you  have  poor 
refer}  tion.  You  also  ha  ve  one  hell 
of  a  negative  attitude,  for  you 
had  not  orie  single  positive  sug- 
gestion about  solving  the  prob- 
lem of  getting  good  hams.  And  t 
can't  take  your  beef  about  the 
Bash  books  serious fy  untii  I  see 
a  copy  of  a  letter  from  you  ask- 
ing CQ  not  to  run  his  ads .  .  .ora 
letter  to  a  ham  dealer  saying 
you're  not  going  to  buy  from  him 
as  long  as  he  sells  those  books. 
I  have  yet  to  hear  of  one  single 
case  where  any  ham  has  gone 
Into  a  dealer  and  torn  up  the 
Bash  books  on  display ^  ^  .not 
one.  No,  100%  of  the  hams  have 
accepted  this  flagrant  poison- 
ing of  our  hobby.  Not  one  single 
ham  club  In  the  country  has  tak- 
en a  stand  against  Bash,  so  I 
must  assume  that  100%  of  the 
hams  don't  give  a  damn  whether 
or  not  any  newcomers  have  any 
technical  knowledge.  .  .and 
that  Includes  you,  Jerry.   Ham 


licenses  are  being  handed  out 
on  silver  platters  and  I  don't  see 
you  doing  anything  bat  griping. 
The  code  doesn't  prove  any- 
thing. Some  people  can  learn  20 
wpm  In  a  weekend,  others  can 
struggle  for  months  and  not  get 
5  wpm.  .  .that's  a  matter  of 
chance  and  genes. — Wayne. 


DIGITAL  CODE 


The  FCC  Is  doing  ham  radio 
amateurs  a  great  injustice  by 
not  replacing  the  Morse  code 
with  a  more  viable  alternative 
and  by  being  reluctant  to  Intro- 
duce computer  technology  into 
ham  radio. 

The  Morse  code,  being  a  good 
base  for  communications,  is  at 
present  outdated  and  not  in  step 
with  our  current  technology.  It 
remains  for  many  a  nostalgic 
foothold  with  the  past— a  good 
feeling  of  taking  part  in  some- 
thing that  originated  in  past 
history.  However,  Morse  code 
does  not  a  true  amateur  make! 
There  are  many  good  hams 
around  that  had  (and  still  have) 
the  darnedest  time  learning  the 
code  to  get  their  licenses.  And 


then  there  are  many  code  ex- 
perts who  are  not  good  hams  at 
all.  There  are  also  good  hams 
who  are  good  at  code.  A  true 
ham  radio  amateur  is  one  who 
has  the  proper  spirit,  attitude, 
and  dedication  to  radio  commu- 
nications, no  matter  what  the 
method  used  to  communicate  or 
the  Kind  of  ham  gear  used.  There 
are  many  would-be  amateurs 
who  have  the  proper  attitude  but 
have  a  hard  time  getting  their 
ticket  because  they  cannot  feel 
the  rhythm  of  Morse  code.  This 
Is  akin  to  the  person  who  either 
likes  or  dislifces  classical,  jazz, 
pop,  or  folk  music.  In  many 
cases  it  means  you  either  have  it 
or  you  don't,  This  is  very  unfair 
to  a  true  radio  amateur. 

As  an  alternative  to  Morse 
code,  I  would  propose  the  FCC 
adopt  a  digital  code.  An  exam 
would  be  given  in  two  parts,  tn 
part  A,  the  applicant  would  have 
to  prove  mechanical  and  proper 
operation  of  a  basic  keyboard 
encoder-decoder.  In  part  B,  the 
applicant  would  be  given  a  test 
on  digital-code  theory  to  show 
understanding  of  what  makes  it 
work.  This  is  not  difficult  and 
has   Its   roots   in    Morse  code 


basics— an  on-off  switch.  As  for 
buying  the  equipment,  there  are 
many  economical  systems  now 
available,  and  by  the  time  the 
FCC  adopts  such  a  resolution, 
prices  would  drop  further. 

As  for  computers  and  ham 
radio,  it  is  the  only  way  to  go.  It 
is  not  true  that  the  human  touch 
would  be  gone  with  computers, 
as  many  feeL  Once  again  this  is 
a  vestige  from  the  past.  In  con- 
trast, the  computer  can  allow 
the  ham  more  room  for  human 
expression.  An  alphanumeric 
keyboard  has  limitless  possibil- 
ities for  personal  touch  commu- 
nications. Those  who  criticize 
the  computer  don't  understand 
Its  operation,  don't  own  one,  or 
don't  know  anyone  who  owns 
one  and  knows  what  it's  all 
about.  Alter  all,  a  computer  is 
nothing  more  than  an  off-on 
switch,  the  number  of  switches 
related  to  its  capacity  or  mem- 
ory, and  the  switching  done 
electronically.  In  fact,  a  Morse* 
code  keyer  Is  a  basic  computer. 
So  hams  have  been  using  com- 
puters for  years,  but  they  don't 
know  it. 

Roger  E.  Berube 
Nashua  NH 


CIPPIG 


TEHMINALLi«ifi  f.iariiJwsr'e.and&ottwpre  sySl^fn  ihfli  convemsyDur' 
personal  compuLei  iMn  ^  flC9[g  of  \^?  aH  cciiiiimLinical.ionsTerrn<na' 
Terrnmall  leatures  Sim-p>a  connoctior^  «o  yauf  cnrnpuifii  and  raflip 

SimpFicltv 

TERMINI  ALL  was  destgned  Prom  I  be  outsel  to  be. easy  tsj  connect. 
!o  yolii  caiJtcj  aiiJ  «flsv  t*>  ^*^^    PfLJg  i-nui  yij\j\  fectMver  headphone 
|3ck  and  copy  Morse  Cocte  or  radioielcTvpo  IRTTVJ   Pluy  i^ius  your 
CWke-v  ja^^!  at^  &encl  Morse  Cade  .Atiai:.ti  a  rnicfuphene^ionniac- 
lof  and  sflnd  Baudot  c>r  ASCII  R'TTV  usm(;f  aui|LO  iofies  lA^SK) 
That's  all  ihe^e  is  to  hooking  "I  u:p 

The  soliwsre  is  loadsd  imp  youp  -rtompTjiiw  honn  dt^lt.  pr  cs^eetie 
£nii^  VOur  ";;3l3sig!Ti  pnd  ihw  rime  and  ^^ou  wil>  slarf  rewflium^  tm 
rrediatelv    Mo  senin^s  oi  3<S|,usirneriis  art?  r>etes5afv  ^o  receive 
Myrse  Cocte,  n'i  fiJIJy  automatic  and  i\  works i  Vou  mav  tvpa  n^ui 
rTK35Sa9t>  whhle  rtfttii-vifig  dr  tfffns^timinig 

¥ou  wiH  bft  gn  iMf mr,  rECfliving  and  tfansmnung  m  any  iTv^dfe  'n 
mrnijtes    As  we  said.  TERVINALL  \%  sjitPpSe 

Mor*  for  your  mflnaiif, 

■  TEHMiNAtL  has  ttifl-  FITTY  iefmirial  unii  d^mod  and  AFSK 
■tnjflf  in  TNe  resuMs  n  a  luwar  total  cost 

■  Fantaitlc  Morma  racaptian.  Sin.  iniBge  acuv^i  loiter 
yenio^'jlalor  copies  the  w&ak  ones.  Agro  adapnv^  Mq^s^  aJgofuhm 
copiBs  the  sloppy  one^  R^icej^/'^  cortespe&d  disclaved  on  s,(fltus 
■line 


■  Qkj'iatandlnQ  dacurtientatign.  PrDfes5iofi«i%  wrrtten,  90  paga 
AJs&i  mariLjail  cofiiama  iliip-hvs.[efMnsmji;!ini'i 

■  Built  in,  laparata,  mu|ti-«t«Da.  ecdvv  tilt«r  flTTV  and  CV^ 
d«modulatdr»-  No  phase  lock  loops    RTTt  demoduLasor  has  t70 

•  and  eilher  42Q  at  5r50  Hi  -shrli-kgybOBrd  sefyctab'le    and  uses  eilt^er 
the  panek  meter  or  scope  outputs  \q\  easy  luninq   Copy  H^e  wesk 
'Ohes.  Copv  I  hie  r-rgisv  orips   Copy  ihe  fajdmg  ones. 

■  Built  in  crvitat  controllAd  AFSK.  ^^;}Ck  siable  lof  even  the 
iTio!^i  d^niflndsnfl  V:HF.,Qf  HF  appii■car^Qfl&  A  mgif  on  hya/iy  VHF 
RTTV  reipQ^Tttr^. 

■  Elutft  in  T10  or  220  voM  AC  power  supply 

■  Bu^lt  in  parallal  prlrt«r  driver  gqfiwara,  Simip^y  attach  a 
pargltel  ASCl»  pfrnter  (e  g    the  EPSOISJ  MK  8Q}  ig  ypyr  prmt&r  pg^t 

,  lo  Obtain  hsinJcupv  in  ail  Tiod^s 

■  Mutti  l«v«i  ifi»plays    ailo^iejianninin^arid  edi-li^g  ot  hi^tntsrai 

.10X1 

■  Ward  wra-ppinQ.  word  Tnodfe  ediling.  ■diddle.  ■ignOr'^  Ljurii^tjH? 
returns,  Lise*  progfLimfnabfe  tirid  qI  hn?  seqyejnce,  adiMSlable  cai 
r^agewidih,  multiple  <[ser  detined  WPU,  Tran^irm  j^lay  ^^lxe[i.  h^^ne 
OF  outo  adapiivel,  b+eak  friftds  nhd  morel 

M  Th*  all-in-ona  TEflMlhiALL  utasian  mak&i  it^reat  (or  if!i»cin 
Hf  .  tx  VHF.  Ham.  Commercietl  SWL  or  WARSi  SWLs. 
TEflMINAH,  may  be  lurnpefed  lorsjlhof  42S.of  850  Hi  r<*c:ep«on  lo 
topy  nrows  and  wealhsr  sRrvice^ 


System  Requirements 

TERMINALLTl  CammunieatipnfUeTmmal  for  Eh«  TRS-90  Model  i 
Requires  a  Mod&l  I  TRS-90.  16K  RAM  and  Level  II  BA^IC  int'^ude? 
software  on  cassette  and  disk  a^s-smtileEjand  tfesi'^  hafdw,aiB^rid 

an  ex10r^Slvq  in^tifyClJOn  manual    *499.   '  .•.:-:--;•:    .v.- 

TERM  IN  ALL  TS  Communi.catipT)s  TermirLai  tor  the  tR5  ao  Viode" 
i||   RBquiif'i  3  Model  III  T*?S-BO.  16K  RAM  and  Model  til  BAStC   In- 
ciLrdes  50^Tv^■are  on  cass&5?e  and  d*SSi.  i*Ei^embli?d  and  Tested  haro 
wari^  and  ^t]  tixtE!n*iiv^.ifFsinjcti0r5  manijfal   54S9. 

TfnM1NAtLT2  ComjT^unicatmns  (efmit>al  ^d;  ins  AFPIE  II    Re 
qurros-ar:  APPLt  II  or  APPi.E  "I  PLUS  wtn  4SK  RAM  and  dssk   &>li- 
ware  15  provided  on  dis1(  m  DOS  3  2  tarmai   Use  WUPFlH  utilitv  lo 
cortv'grt  (0  DOS  3  3  fofn>ai.  inciLfde^i  soUwatB  oa  diisk,  ASFfimhied 
and  lespfid  hardwa^f?  and  afl  flKtrsnijive  uisirudion  manua    H99. 


16  Day  Money  Bacl<  Triai  Period 
on  Factory  Direct  Orders 


/11>4CR0TROKICS,  \nc.^ 

1125  isi  Golden  State  a vd 
Turlctck.  Califoi^njo  95360 


^  44 


D£PT.  73 


TO  ORDER  (203)  634-8888  or  667-2888 

VVeare  eKperiericing  (e-iephone  tJif'fitiuJties  ■  Pleass  keep  tryinq 
Add  S4.0O  shipping  U.F'.S   r&g  delivery  -:"CA  residents  add  6%  sales  tax 
'TRS-80  is  a  Retjiatered  Trademark  of  Tandy  Corp 
.Apple  IS  a  Regislered  Trademark  of  Apple  Computer- 1 rlic-. 
lyr.  PaTts  ft  Labor     Lirtiitfid  Warranty. 
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TEXTEDIT — A  Compfete  Word  Processfng  System  in 

kit  form 

by  irwln  Rappaport 

TIMTCIHT  J9  m  ifietftonsuffi  «ivd  prfocaaiaQr  insi  you  can  aoapl  lo  suif  your  neeite.  tiom 
«rilmg  lonn  lattets  la  tsrge  le«ts  H  (&  wf  tlrirn  m  mijduiffs.  so  y«j  can  toad  a#ict  uSff  Of^ty 
thQ44  DOfftrongi  Itial  you  need  IncliHfed  ace  rrtCKJuies  |)^t  pfwtcfin 
—  ^fgrfl  [usiifiicai^n 

— on#'K«y  pt>rft9«  enieruig 

-*cornpiete  4?ditcirrAl  functions 

-^Sftd  rTtucN  rrbQPB' 

TEXTEDIT  IS  wrillen  tn  TRS-SO"  Oish  BASIC,  and  ine  modules  are  documented  in  ^t\e 

agthci'r  r^sdmirabLvciE^iar  tutorial  wilitngi  &iyl^  Not  qnlydoe^lfwin  R£ipc>apori  i^xpiain  hawlo 
UH  TEXTEDIT,  he  atso-  explains  programmirTQ:  techniqu«s  rmpiierneniecl  in  me  sytt^m 
TEXTEDIT  \h  afi  Inexpensive  word  procaaaor  th^t  h0lp^  you  li^^rn  abagi  BASIC  program- 
min:g,  M  IS  written  lor  TRS-80  Models  I  ar>d  III  wuh  TR&DOS, 2.2/2.3  and  32 K 

8K7387  $9.97  Disk  Available  DS7387  $19.97 
oeaooe  050-6 

Annotated  BASIC— A  New  Technique  for  Neophytes. 

BASIC  programming  was  suppD^ed  10  b«  tlimpJA  — a  beginner's  programminig  l^ngtJAQe 
which  was  so  e%ar  lo  English  iha!  it  could  bw  eamly  undetiitDdd.  hui,  m  lecenl  years.  BASiC 
Itai  ^i^OftiAmiicn  mwe  poweftul  and  thttrflrtor#Tnucfi  more  dill  licyli  io  res^d  dJid  undiQrsiand 
&I1STC  ^ifnpiy  <gn'l  bas^C  ^nymar^ 

Arrf!>Qljr«cr  SAS/C  explains  Thfr  C0nnpl«*i|ifl4  04  mod«rn  QASIC  H  includes  ccvnpleUf 
TftS-BO'  LeiMel  II  EASiC  programs  1^1  you  ctn  usci  Ejitcn  orogcsm  <s  annotate  to  9kp4iin  in 
fli>p-^$1ep  ras^ian  trie  wOffktngs  oi  Ifw  program  Rrogrims  are  tiowchaded  10  a^msied 
you  ir>  lollowiniu  |he  operatiO(V3lSH)yinC4  Artd—W^hchflplBr  includes  a  descr>pliE>n  Of  ^fw 
rmm  concepts  mthKh  have  been  iniro(iuc«d 

Afwt^^ted  BMSiC  de^s  -«ntt  tii«  tHi*t%  Afv3  mttft ^  TAShAO  BASJC  programmtrtg  Mo«  li  a 
program  put  iDgeti^er^  wftftsU  imntfen  ttial  way^  By  otHcnrtng  itie  pfogram^anrt  IplNMnng 
th*  anfBtalian.  you  can  deveiof^  rt^^A  (KhnMfnas  to  us*  in  your  o«m  progr^ns^Qc  moditjr 
commercial  programs  ^or  your  specrlic  ui« 

Jniiofa  tKf  MSfC  Votatov  1  cortlaiv^  Pi€#elM»f  P^otiit.  Suntfyftt.  Ttunjp  lo  Oo  Tai  Shcttiw., 
lntr>x]ucticn  to  Dtgita^  tog^Camekri  TheSound«>  Code  Detfuclkm,  Op  AiiTif>,  Donlpactor 
0[i«l  £$i<maiini(^  *i*»tt  mm  ^  *iAii>t* 

aK7»4»fQj6    ISBN  &aacKi&o%x      AvATLABLc  NOW! 

Jlnrfrorir«qi  BAStC  Votumm  ^contams^Aougir'  •'  tisi  trfp  Muca^e.  F^ghi  Ran.  OSCAfI 

D4la.  &ViR'AnF«inrta  Etes^gn   Sup^mjJA,  t^etjit^  jMound  ir»f»  Bose.  Nutnenc  Af^aiy^is^ 
Ovmoris,  A«r  fM^d.  Geogfaphy  Test  Plumbing  Sy3l«m  Dii«9'> 
iKraiVIQLflS     ISBNfraBDO&'037  9 

Order  &oth  Voiumes  ana  S^ue'     iicrswoz  S1«^ 

KILOaAUD  KLASSROOM  — 

A  practical  course  In  digital  olectrontcs 

By  George  Young  and  Peter  Stark 

LoiAmmg  electronics  irieorv  wiihout  prsctic?  isnl  taay  And  iE'^  no  lun  To  build  an  Qtec- 
tfonlcs  ptojfici  Ihai  you  can'l  use.  Htfobsuii  Jf^ir^SfDom  Ihe  popular  series  iirst  pubiishfld  trV 
K^^ofiffi/c'  Microcpmpijrj/T^,  combines  theory  wilh  practice  This  Is  a  practicaf  coursq  In 
digilal  e-lecjronics.  II  starts  duI  with  very  s^nopiCf  ulectrankcia  projects,  and  by  1.heend  a!  the 
eoursB-  you'll  consTruct  your  o«;n  workina  microcomputer' 

Authors  Vouog  and  Stark  are  experienced  Teacnef  s,  and  thoir  approach  la  simpte  and  dIrecL 
Wi9lli9r  you'r^i  l^srningi  at  home  or  in  the  classroom,  thtis  bOQk  provio&s  you  with  a  ^oHd 
background  \f\  eleclromts— and  you1l  own  a  compulfrt  thai  you  built  yourseli' 
Kilobaud  Kiasstoom  contains  Gelling  ihe  Bai)  Roitina,  Gales  and  PJip  Flops  Ewpiajned  J  K 
f  ljp>F4gj>«  ar^  Clocked  bogie.  PC  Boa^rdsar^d  Power  Supplies.  Mgr<jwaE«  Logical  Fun-ct^on^. 
VoHaae.  Current  an^l  Power  Suppkies.  Tran$iSt04^  QK>d»»  and  OP  Amps.  Pulses  and  More 
Juliets  O^niers  and  R>egi5ler^.  Bus  Tralfic  Control.  ROM  and  F4AM  Memories.  itOOi^mity. 
PatiJiei  and  Serial  UO  P&i^.  Computer  I/O  HI,  Compuiei  I'D  IV,  Compuier  MO  V.  Proceaaof 
Connexions,  Finely       Ihs  Kilobaud  Krescerhdo.  Efirom^  and  TtouPlestKKMing,  Eipen 
uom  and  Programming^  Uachine-Lvigiuege  PV<ogr9unm«nQi  A&s^rribly  Language  Progranv 
ming.  Connecting  to  ir%  Diitsnie  VUbnid 

ISSN  DW0NQ7^  AVAILABLE  NOW!  SK 7096  f  14.95 

THE  NEW  WEATHER  SATELLITE  HANDBOOK— 

By  Dr  Ralph  E.  Taggart  WBSDOT— 

l*f*»  's  tn*  comttmntty  u^^rec*  Arm  #«VTsecetf<fi«/)  ci  mt  Desr-jew^ryg  w^mttt^f  s^t^mtm 
H0nifi>Q0/t —  coni^inif^  all  the  inlc^mation  <ri<i  trie  moit  ^qp^imtic-aled:  spacecraft  now  m 
or&rt  Or  Taggart  ttas  wnrten  ihts  oook  to  s«f>e  both  irte  eipenericed  amaieur  satellite 
enlhusiast  and  the  newcomer  Tfm  bdoh  is  an  mtroductiofi  la  satalfite  watcriii>g,  \f\Ml 
tells  you  fK»w  to  consffuct  acoffip-lete  and  P>igti>i|r  etfectuve  grotintf  sialton.  Not  |ust  >dea4. 
but  MilMi  haidwar«  designs  am}  ati  ine  msttuctions  necessary  to  operate  tne  equiprneni 
ere  »ncludfl<i  An  entire  ctiao^iir  i^  devoted  fo  microcomputers  and  itreWeatner  Satelliis 
Slalian  and  lor  itm  Ihousainds  ot  e:KperiETienla{$  w^o  are  opera  ling  stations,  The^  Nitw 
WtMtn^r  S§twtitt*  HmmiifQolt  details  aH  the  procetftires  necessary  to  taltow  ttie  current 
tpac«er«tt 

Wealh«r  SaiePldi^  contatrrs  Dpsrational  Saielhis  Syiiams.  Anienna  Systems,  Aeaiiier 
SaiellMe  Flecetvers   A  Cathode  R^y  Tu&«  ICHT\  Monitor  tor  SatefiiEe  Picture  Display.  A 

GHFKt'Prmtmg  F^-c^imile  Syslem  lor  Weather  $a|Blllite  pitplay,  How  lo  F^nd  trie  S^teltite, 
Test  Equipment,  Micrecornputera  afid  me  Weather  Salal^iite  StalJon,  SI  a  lion  Operahpna 

iseMChi^aooeoiss    available  now!  BK7363  S6.95 


FOR  TOLL-FREE  ORDERING  CALL  1-800-258-5473 
WAYNE  GREEN  BOOKS  •  PETERBOROUGH  NH  03458 

Use  ti^e  order  card  or  iiemize your  order  on  a  separate  piece  of  paper  and  ma^l  ic  Wayne  Careen  Book^  Ait:  Sales*  PeterboroLgh  MH  03458 
Be  sure  lo  include  check  of  detailed  credit  card  information.  (Vtsa.  Master  Charge  or  American  Express  accepiecf.) 

isto  C.O,D  orders  accdpted  All  orders  add  SI  .50  for  ttie  first  book,  postage  and  handlmg;  Si  .00  eacti  additional  booh:  StOOO  per  took  torelgn  air  matt 
Please  allow  4-B  wee^Ka  aftfif  pubti:catioii  tof  delivery.  Questions  regardrnf  your  order?  Pkease  wnte  to  Ciiatomer  Service  al  ttie  above  addtess 
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NEW  PROOiiCTS 


OSCILLOSCOPE  MULTIPLEXER 

Global  Specialties  Corpora- 
tion has  mtroduced  an  oscitto- 
scope  muttiplexer  that  extends 
the  capability  of  any  oscillo- 
scope from  one  to  two  input 
channels  to  eight,  permitting  a 
direct  comparison  of  simultane- 
ous events. 

The  model  8001  multiplexer 
accepts  signals  of  ±8  volts  (10 
volts  peak-to-peak)  through 
eight  BNC  connectors  and  pro- 
vides a  flat  frequency  response 
to  12  MHz  and  only  -  3  dB  at  20 
MiHz.  Input  impedance  is  1 
megohm. 

The  user  can  vievy  all  eight 
channels  at  once,  or  either  of 
two  four-channeJ  combinations: 
1-4  or  6-8.  Once  the  overall  re- 
lationshtp  of  input  signals  Is  ob 
served,  the  operator  may  zero  in 
on  a  particular  signal  by  using 
the  manual  mode  of  operation 
and  then  using  the  increment 
switch  to  select  the  desired  in- 
put signal  (channel^. 

In  use,  the  trigger  signal  is 
connected  to  channei  1,  where 
its  polarity  may  be  switched  and 
its  level  varied  over  the  +5-volt 
range.  A  ''push-to-calibrate'* 
button  zeros  all  channeis  for 
scope  calibration,  leaving  only 
the  verlicai  display  gain  to  be 
adjusted. 

The  model  8001  oscilloscope 
multiplexer  can  be  used  for  fieid 
service  of  electronic  equipment, 
for  monitoring  several  signals  at 
once,  for  looking  at  families  of 
data  originating  from  different 
sources,  and  for  many  other  pur- 
poses. Suggested  retail  price  of 
the  model  8001  is  $349.50. 

For  additional  information, 
write  Giobaf  Speciaities  Corpo- 
ration, 70  Fulton  Terrace,  New 
Havon  OT 06509  1942. 
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HUSTLER  ANTENNAS 

if  SEx-meter  operation  is  your 
dish,  you  will  be  interested  in 

three  new  antennas  recently  in- 
troduced by  Hustler,  Inc.  The 
6-MB3  three-element  yagi 
features  a  6-dB  forward  gain 
while  maintaining  a  front-to- 
back  ratio  of  28  dB.  Bandwidth 
for  a  vswr  of  less  than  2:1  is  2 
MHz,  and  at  resonance  centered 
on  60J  MHz,  the  vswr  is  under 
1.2:1.  The  suggested  retail  price 
is  $69.95. 

Mode!  6-3754  is  a  vertical, 
endfed  coiiinear,  omni- 
directionai  antenna  for  fixed 
station  use,  and  is  ideai  for 
repeater  applications.  Band- 
width  for  a  vswr  of  under  2:1  is  1 
UHtl  and,  at  resonance,  is  1.2:1. 


Hustler's  endfed  coHmear. 
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Hustler's  S-element  yagi. 


Gain  is  3.4  dB,  developed  from  a 
.65  wavelength  radiator.  The 
SRP  is  $89,95. 

The  G-3754  and  6'MB3  are 
constructed  of  high-grade 
seamless  aluminum  tubing  and 
stainless  steel  hardware  for 
durability  and  iong  life. 

For  mobile  use,  the  new 
BBL-4554  base- loaded  antenna 
is 48  inches  in  overall  height  and 
is  shunt-fed,  providing  optimum 
performance  on  FM,  AlVI,  or 
SSB.  The  antenna  is  supplied 
complete  with  stainless  steel 
impact  spring,  ¥4-inch  hole 
mount,  and  17  feet  of  RG-58/U 
coaxial  cable  with  PL-259  con- 
nector installed.  SRP  Is  $39.95. 

For  further  infornnation,  con- 


ies.. 


tact  Hustler,  /nc.,  3275  North  B 
Avenue,  Kissimmee  FL  32741. 

CHANrstEL  MASTER  EARTH 
STATIONS 

A  new  feed  assembly  used  in 
Channel  Master's  new  genera- 
tion Earth  stations  features  a 
120"  or  100"  LNA  (low  noise  am^ 
plifier),  scaler  feed,  and  auto- 
matic polarizer.  The  LNA  offers 
weather  protection  and  reliabiii- 
ty  with  a  one-piece  cast  atumi- 
num  housing  that  is  coated  with 
a  weather-resistant  urethane 
finish.  In  addition,  the  lid  is 
sealed  with  an  eiastomeric  "0" 
ring  for  weather-tightness  in  an 
unprotected  environment- 

The  scaler  feed  features  re- 


Giobaf  Specialties  Corporation's  oscilloscope  multiplexer. 
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Channel  Master  TVRO  Earth  station. 
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BW 


Quick  Simple  Installation,  Operates  on  Z  6, 
10. 15. 20  and  40  meters.  All  colls  supplied. 
Only  22-1/2  inches  long.  Weighs  less  than 
2  !bs.  Supplied  with  10  ft,  RG  58  coax  and 
counter  poise.  Whip  extends  to  57  inches. 
Handles  up  to  300  wotts- 
VSWR — 1.1:1  when  tuned 

Write  for  more  details  and  other  B&W  products 

BARKE(5  &  WILLfAIVISON.  INC. 
10  CANAL  STREET 
BRISTOL.  PA.  19007 
215-788-5581 
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ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  satellite  Corporation 
(AIVISAT),  P.O.  BOX  27,  Washington,  DC 
20047.  Please  write  for  application. 

For  a  FREE  SAMPLE  COPY  please 
send  $1  to  cover  First  Class  Postage 
and  handling  to:  Orbit,  221  Long 
Swamp  Road,  Woicott,  CT  06716. 


See  List  of  Adv&rtfsers  on  page  130 
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duced  spillover  for  minimum  In- 
terlerence  and  noise  pickup  and 
gives  .6'dB-gain  improvement 
over  conventional  rectangular 
feeds.  For  optimum  dish  perfor- 
mance and  ease  of  instatlation, 
the  unit  is  factory  pre-calibrated 
to  the  exact  focal  length  from 
the  reflector. 

Waveguide-coupled  to  the 
LNA,  the  Integra]  feed  polarizer 
makes  possible  convenient 
dual-polarity  reception  and  elim- 
inates the  need  for  complicated 
feed  rotation  or  expensive  dou- 
ble LNAs.  The  probe  automati- 
caily  assumes  the  correct  posi- 
tion for  any  channel  selected  by 
the  receiver,  without  additional 
polarity  adjustments. 

The  turnkey  system  complete 
with  12-foot  dish  is  $5295;  with  a 
10-foot  dish,  $4995. 

For  further  information,  con- 
tact Channel  Master,  Division  of 
Avnel  Ina,  Efienvlffe  NY  12428; 
(914)6475000.  Reader  Servfce 
number  433, 

KALGLO'S  SURGE 
SUPPRESSORS 

Kalglo  Electronfcs  Company, 
tnc,  has  added  a  new  Quad 
series  to  Its  line  of  surge  sup- 
pressors designed  to  protect 
sensitive  electronic  equipment 
from  damaging  power-line  tran- 
sients, high-voltage  surges,  and 
electrical  noise  interference 
conducted  along  ac  lines. 

Quad  surge  suppressors  have 
four  filtered  outlets,  which  take 
care  of  computers  which  need 
more  than  two  filtered  outlets 
(such  as  the  Apple,  for  example). 
The  Quad-I    has  transient  ab- 


sorption only,  while  the  Quad-ll 
has  transient  absorption  plus 
dual  3-stage  low-pass  filters  for 
RFI  "hash"  filtering. 

All  units  are  prewired  and 
ready  to  use.  For  more  informa- 
tion, contact  Kaigto  Electronics 
Company,  Inc.,  Department 
Quad,  6584  Ruch  Road,  East 
Allen  Township,  Bethlehem  PA 
18017.  Reader  Service  num- 
ber 486. 

THE  CES  635  MfCRODIALER 

Communications  Electronics 
Specialties  announces  their 
new  CES  635  Microdialer,  de- 
signed to  make  life  easier  for  the 
mobile  radio  operator.  The  635 
incorporates  the  microphone 
element  and  the  keypad  buttons 


The  CES  635  Microdiafer. 


^^iS^^^^SfSSSas^S! 


tarn 


"jT":"" 


Mo VAX  E 


#    •    #    # 


Current  Development  Corporatfon's  Novax  U  mobile  connection. 


on  the  same  side  of  the  micro- 
phone, enabling  the  mobile  op- 
erator to  put  through  an  auto- 
patch  call  without  ever  taking 
his  eyes  off  the  road. 

The  Microdialer  features  a 
programmable  pause  that  al- 
lows the  operator  to  bring  up  the 
patch,  pause,  and  dial  the  tele- 
phone number  by  pushing  two 
buttons.  It  also  keys  the  PTT  line 
prior  to  sending  the  first  tone  so 
that  nothing  is  lost  in  the 
transmission. 

The  first  five  memories  hold 
up  to  eleven  digits,  and  memo- 
ries six  through  zero  hold  up  to 
seven  digits.  Dialing  speeds 
from  one  to  eight  digits  per  sec- 
ond can  be  programmed  as 
desired. 

The  suggested  retail  price  is 
$99.95.  For  additional  informa- 
tion, contact  Communications 
Electronics  Speciailties,  Inc., 
PO  Box  507,  Winter  Park  FL 
32790.  Reader  Service  number 
485. 

NOVAX  It  r^OBLLE 
CONNECTION 

Current  Development  Corpo- 
ration (formerly  R.W.D.,  Inc.)  an- 
nounces its  new  Novax  II  Moblfe 
Connection  for  Interfacing  with 
DTMF  (TouchTone*)  and  rotary- 
dial  telephones*  In  addition  to 
the  standard  features  provided 
by  Novax  I,  Novax  II  offers: 
4-digit   access  code,  LED  dis- 


play, toll  restrict,  repeater  use, 
and  rotary-dial'interface  capa- 
bility. Both  units  employ  high- 
speed switching  techniques, 
eliminating  voice-activated 
switching  problems. 

Suggested  retail  prices  are: 
the  base  unit,  $279.95;  the  rotary 
module,  $49.95,  and  the  ring- 
back  module,  $39.95. 

For  more  information,  con- 
tact Current  Development  Cor- 
poration, Box  162,  Tudmaa 
Road,  Westmoreland  NY  13490. 
Reader  Service  number  484. 

SATELLITE  EARTH-STATION 
RECEIVER  SYSTEM 

Telecom  Industries  Corpora- 
tion has  just  announced  their 
new  TX'2440  satellite  Earth* 
station  receiver  system.  The 
receiver  incorporates  several 
unique  features.  Including  a 
three-position  audio-subcarrier 
bandwidth  selector,  and  an 
LNA-mounted.  dual-conversion 
downconverter  {patent  pending) 
that  enables  any  LNA  to  be  con- 
verted to  an  LNC  in  seconds. 
The  TX^2440  lists  for  $895.  For 
additional  information,  contact 
Telecom  Industries  Corpora- 
lion,  27  Bonaventure  Drive,  San 
Jose  CA  95134,  Reader  Service 
number  491. 

RIDGE  SYSTEMS 
RTTY  INTERFACE 

Ridge  Systems  Co.,  Inc,  has 


Kalglos  plug-in  surge  suppressor. 
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Telecom  industries'  new  TX-2440  satellite  Earth  station  receiver 
system. 


WHY 


CONPRO 
NISE 


Others  ciaim  more  ^ain  for 
their  antennas  than  the 
laoPole^^  antennas,  but  none 
can  beat  the  IsoPole^for 
HONEST  o  n  -t  b  e  -  ho  r  J  zo  n 
omni-directfonal  gain  unless 
you  are  willing  to  spend  at 
least  THREE  TIMES  AS 
MUG|H ill  Thp  isoPola  is 
easiest  of  ALL  competitive 
models  to  assemble,  has  ^ 
weather  protected ,  factory' 
tuneijl  rnatching  network, 
more  aggravating  SWR 
tions  with  weather  changes)^ 
uses  all  stainless  steel  hard- 
ware, and  Is  designed  to 
withstand  severe  icing  and 
wind  conditions.  The  IsoPoM 
antenna  is  UPS  shippable 
vy^ithout  the  standard  10  fosl 
^VA  inch  TV  mast-  You  can 
buy  the  mast  frorn^^our  local 
ham  dealer,  hardware  store, 
or  Radio  Shack™  store  for 
less  than  the  shipping  costs 
of  a  single  mast,  When  good 
stror^,  low  cost  10  foot  sec- 
tions of  mast  are  so  easily 
available,  why  compromise  t^^ 
using  severat  shorter  piecegf 
that  have  to  be  joine<i: 
together? 

For  more  details;  please  write 
for  our  latest  catalog  or  visit 
your  favorite  dealer.     : 

Prices  and  SpectOcations  subject  to 
change  without  notice  or  obligation, 


ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 

P.O,  Box  C-2160,  :;t    t  : 
Lynnwood,  WA  98036 
(206)775-7373 
Telex:  152571  AEA  If^JIL 
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DON'T  TIME  OUT...  TIME  IN       Introducing  Toggle  Time 

Model  TI-10  time  alert  for  repeater  operators  to  avoid  timing  out  repeater.  (PATENTED) 
^Sensitive  enough  for  H.T.S.  *  Automatic;  Sense  RF  carrier-no  connections  to  rig  *  Battery 
powered  *Resets  on  carrier  drop-ou!  ^Adjustable  timing  period  *Size  5  1/4x3  5/16  x  1  3/4 
♦Weight  8  oz./226,8  Grams 


Piercing,  6.5  KHz  alert  tone 

Model  TJ-IO assembled., $69 
Model  TMOk,  kit  form, -$52 
Printed  Circuit  Board  and 
Docunientation ,.$15.00 


Toggle  Time  is  a  10  minute 
timer  that  would  be  utilized 
by  a  ham  to  keep  within  TQC 
10  min-  ID  rules,  ft  is  actuat- 
ed by  a  toggle  switch  which 
serves  two  purposes: 


^    .       5^  Begins  timing  period  when  power  is  applied.  ^ 

Inquiries  When  Toggle  Time  times  out  it  lets  you  know  with  a  loud  tone.   Price  $14,95 

Invited   Shipping  &  Handling  add  $2  Send  check,  money  order  or  COD    *  battery  included 
^t40  5lC    When  ordering,  please  specify  model     )IC       3  1/4x21/8x1  1/8 
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RTTY  Interface  for  the  TRS-80  color  computer,  by  Ridge  Systems. 


announced  the  model  4511  RTTY 
interface  for  the  TRS*80^^ 
color  computer.  The  interface 
plugs  into  the  Program  Pak^^ 
slot  and  contains  all  the  soft- 
ware and  hardware  in  a  ROM 
cartridge.  The  tive^pm  DIM  plug 
on  the  back  of  the  cartridge  pro- 
vides the  EIA  signal  connec- 
tions to  your  terminal  unit. 
Operating  features  include 
keyboard  control  of  the 
message  and  operating  buffers, 
transmitter  on^off,  station  iden- 
tification, and  1T0-baud-ASCII 
or  SO-wpm-baudot  mode  selec- 
tion. The  split  screen  simul- 
taneousty  displays  text  be- 
ing entered,  messages  bemg  re- 
ceived, and  system  status. 
Further,  the  interface  firmware 
supports  a  printer  and  selective 
calling  that  automatically 
stores  the  incoming  message 
on  cassette  tape. 

The  interface  is  desfgned  to 
be  reliable  and  easy  to  use.  An 
internal  buffer  makes  operation 
easier  by  allowing  simultaneous 
text  reception  and  text  entry 
from  the  keyboard  or  permitting 
one  to  save  incoming  text  for 
taler  re-transmission.  The 
cassette  tape  permits  you  to 
save  important  or  frequently- 
used  messages  and  reload  them 
as  needed.  The  instruction 
manual  describes  installation 
and  use  of  the  interface  and 
contains  a  schematic  diagram, 
parts  locator,  maintenance 
data,  and  information  on  se- 


lected subroutines.  $169.95  in- 
cludes interface,  manual,  and 
SO-day  warranty. 

For  more  information,  con* 
tact  Ridge  Systems  Co.,  /nc,  PO 
Box  772,  Acton  MA  01720; 
(617^264-4251.  Reader  Service 
number  489. 

MULTIBAND  QUARTER-WAVE 
ANTENNA 

Larsen  Antennas  has  Intro* 
duced  the  NMOO  special  quar- 
ter-wave antenna  which  makes 
\\  unnecessary  to  stock  a  dif- 
ferent antenna  for  each  band. 


I 


A 


ThB  Grove  Enterprises  225-400-^ Hz  scanner  converter. 


The  Larsen  Electronics  NMOQ 
quarter-wave  antenna. 


The  NMOQ  adapts  one  antenna 
for  a  full  range  of  frequencies 
from  136  to  512  MHz.  4ust  cut 
the  rod  to  the  desired  frequency. 

With  a  suggested  retail  price 
of  $7.97,  the  Larsen  NMOQ  uses 
a  chrome  mounting  nut  and  a 
silver-plated  contact  attached 
to  the  rod  with  a  set  screw.  The 
silver-plated  contact  has  lass  re- 
sistance than  the  stainless- 
steel  rod  and  ensures  a  low 
resistance  rf  connection. 

Two  models  are  available. 
Order  the  complete  antenna  to 
fit  the  NMO  mounting  hardware, 
or  the  NMOQ  Special  W  for  the 
antenna  without  the  chrome 
mounting  nut.  For  more  infor- 
mation,  contact  Larsen  An- 
tennas, PO  Box  1799,  11611  NE 
50th  Avenue,  Vancouver  WA 
98666^  Reader  Service  nym* 
ber4Sd, 

THE  GROVE  ENTERPRtSES 
SCANNER  CONVERTER 

Grove  Enterprises  has  just  arv 
nounced  a  new  225-400-MH2 
scanner  converter,  the  Scanver- 
ter  CVR'I,  which  will  allow  com- 
plete coverage  of  the 
225-400^MHz  military/federal 
government  aircraft  band  when 
used  with  a  standard  aircraft 
band  scanner. 

Scanverter  CRV-I  makes  ft 
possible  to  listen  to  NASA 
space-shuttie  radto  links  to 
Earth,  military  air  tactical  war 
games.  Coast  Guard  search  and 
rescue  missions,  FLEETSAT- 
COM  military  satellites,  federal 
government  agencies  in  flight, 
and  more. 


A  new  development  called 
*'bandstacking"  allows  the  en- 
tire 175-MHz-wide  UHF  aircraft 
band  to  be  compressed  into  the 
118-13e-MH2  range  that  is 
tunable  on  any  scanner  capable 
of  standard  VHF  aircraft-band 
reception.  No  tuning  or  adjust- 
ments are  necessary  wtth  the 
fully-automatic  CVR-1, 

Standard  features  of  the 
Scanverter  include:  a  high- 
sensitivity,  low-noise  micro- 
stripHne  circuit,  an  all-metal 
cabinet  for  superior  shielding,  a 
frequency^con version  chart 
printed  on  the  cabinet,  a  double- 
balanced  mixer  for  reduced  Im- 
ages, an  eieven-poie  filter  for 
suppression  of  out>of*band  in- 
terference^  a  crystaJ  oscillator 
for  high  stability,  and  a  zener- 
diode  voltage  regulator  for  limit- 
ing drift.  A  power  cord  for  con- 
nection to  a  12-volt  dc  supply 
(not  furnished)  and  an  intercon- 
nect cable  for  connecting  the 
CVR'1  to  your  aircraft-band 
scanner  are  also  furnished.  Sug- 
gested relafi  price  fs  $99.95. 

For  more  Information,  write 
Grove  Enterprises,  Brasstown 
NC  28902.  Reader  Service 
number  487. 

TWIN  OAKS  ASSOCIATES'  CW 
TEACHING  SYSTEMS 

Twin  Oaks  Associates  is  a 
partnership  of  mental  health 
professionals  who  are  hams  in- 
terested in  helping  others  to 
learn  CW.  Twin  Oaks  has  devel- 
oped three  Morse  code  teaching 
systems  on  tape  which  repre- 
sent the  careful  application  of 
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psychological  principles  to 
learning.  They  help  students 
learn  to  recognize  and  copy 
IVIorse  characters  at  a  very  high 
speed. 

The  first  set  of  tapes  is  called 
System  12®.  It  is  designed  for 
the  ham  who  may  have  a  Novtce 
or  Technician  class  license  but 
can*t  "get  over  the  hump'*  to 
pass  the  General  class  code 
test.  System  12  takes  students 
past  15  words  per  minute  on  five 
carefully-structured,  suoces- 
stve-demand,  60-minute  cas- 
settes. 

The  second  training  program 
is  called  System  24®.  It  as- 
sumes that  the  student  is  able 
to  copy  comfortably  at  9  or  10 
words  per  minute  but  would  like 
to  go  after  the  amateur  Extra 
class  license.  This  program  is 
on  five  BOminute  cassettes  and 
carries  the  student  past  30 
words  per  minute. 

The  third  teaching  system, 
the  System  12  Alphabet  Book©, 
Is  designed  for  persons  who 
know  absolutely  nothing  about 
Morse  code-  ft  may  be  used, 
however,   by  persons  who  are 


not  thoroughly  comfortable  at  5 
words  per  minute,  and  it  Is 
useful  for  either  classroom  or 
self-instruction. 

Each  program,  or  system, 
comes  with  its  own  carefully- 
written  study  guide.  Systems  12 
and  24  cost  $30  each,  and  the 
System  12  Alphabet  Book  costs 
$15. 

For  more  information,  write 
Twin  Oaks  Associates,  Route  5, 
Box  37,  Knoxviile  lA  50138. 
Reader  Service  number  482, 

COM-RAD  INDUSTRIES 
ANTENNAS 

Com-Rad  Industries  has  just 
announced  the  availability  of 
two  new  antennas  \n  its  line  of 
space-saving  antennas  for  fixed 
and  mobile  amateur  radio 
operators. 

The  CR'IOIIA  and  CR6A 
cover  the  amateur  10-  and 
6'meter  bands,  respectively. 
Each  antenna  is  a  full-sized 
quarter-wave  vertical  ground- 
plane  that  has  been  rearranged 
mechanically  to  be  only  5%  of 
its  normal  height.  It  consists  of 
a  basic  helic  element  with  an  ad- 


A  Com-Rad  Industries'  space-saving  antenna. 


justable  telescoping  capacity 
hat/tuning  ring  for  resonating 
the  antenna  to  the  desired 
frequency. 

Each  antenna  is  constructed 
of  stainless-steel  hardware,  alu- 
minum helix  elements,  stain- 
less steel  telescoping  capacity 
hat,  and  corros^n-proof  sup- 
port structure. 

The  CR'IOHA  provides  a  low- 
vswr  match  to  50-Ohm  coaxial 
cable    over    any   preselected 


400-kHz  segment  of  the 
10-meter  band,  and  the  CR-6A 
provides  a  iow-vswr  match  to 
50-ohm  coaxial  cable  over  any 
preselected  ZOOkHz  segment  of 
the6-metef  band. 

For  price  information  and  fur- 
ther details  about  these  and 
other  antennas,  contact  Com- 
Rad  industries,  1635  West  River 
Parkway,  Grand  Island  NY 
14072.  Reader  Service  num- 
ber 490. 


FUN! 


Vic,  Carl,  and  Larry  didn't  all  speak  the  same  language. 

Dave  could  speak  German^  and  rag-chewed  with  Larry,  but  Larry 

could  not  speak  German. 
Name  the  pairs  of  languages  each  ham  spoke. 


John  Edwards  KI2U 
78-56  36th  Street 
Glendaie  NY  11385 

LOGiC  TIME 

You  know,  time  really  does  fly  when  you're  having  FUN!  I  can 
hardly  believe  It,  but  this  month  marks  the  second  anniversary  of  the 
FUNl  column.  That*s  a  lot  of  riddles  and  puzzles  under  the  bridge, 
but  it*s  been  a  gas.  If  you've  had  fun  solving  the  quizziers  presented 
here,  just  remember  that  Tve  had  even  more  fun  creating  them.  So 
much  fun,  in  fact,  that  it  feels  almost  dishonest  to  take  the  money 
Wayne  offers— but  I  really  don't  have  much  of  a  conscience. 

I  hope  you'll  enjoy  this  month's  offering:  some  logic  puzzles. 

ELEMENT  1- MARC'S  CONTEST 

During  a  24-hour  contest.  Marc  can  average  two  contacts  per 
minute  from  noon  to  midnight  and  six  contacts  per  minute  from  mfd- 
night  to  noon. 

How  many  contacts  will  Marc  average  for  the  entire  contest? 

ELEMENT  2-THE  DX  QSO 

A  QSO  on  20  meters  the  other  night  found  four  hams  enjoying  an 
international  roundtable.  All  four  operators  were  of  different  nation- 
alities and  although  each  could  speak  two  of  the  four  lan- 
guages— English,  French,  German,  and  Spanish — there  was  no 
common  tongue  by  which  they  could  all  communicate.  Complicat- 
ing matters  even  further,  only  one  of  the  languages  was  spoken  by 
more  than  two  of  the  amateurs. 

None  of  the  hams  spoke  both  German  and  French. 

While  Vic  couldn't  speak  English^  he  acted  as  a  translator  for  Carl 
and  Dave. 


ELEMENT  3— COFFEE  AND  DONUTS  AND  MURDER 

Four  hams  were  standing  together  after  a  meeting  of  the 
Skunkville  ARC  enjoying  the  club's  complimentary  ''coffee  and 
donuts."  Suddenly,  one  of  the  hams  collapsed,  moaned  "IVe  been 
poisoned,"  and  died.  His  fellow  amateurs  were  arrested  and  made 

the  following  statements  under  intense  questioning  {one  of  the 
statements  is  false): 

Hertz:  t  didn't  poison  him. 

I  was  standing  next  to  Farad. 

We  had  the  regular  man  buy  the  coffee  and  donuts. 
Ohm:    We  had  a  new  guy  buy  the  coffee  and  donuts. 

I  was  standing  across  from  Watt. 

The  guy  who  bought  the  coffee  and  donuts  didn't  do  ft. 
Farad:  Hertz  is  a  liar.  We  had  a  new  guy  buy  the  coffee  and  donuts 

tonight. 

This  new  guy  poisoned  Watt, 

Ohm  is  innocent. 
Name  the  murderer. 

ELEMENT  4— THE  FRIENDLY  REPEATER 

Repeater  station  WA2DCS/R  has  some  very  touchy  users.  For  in- 
stance, five  members,  whose  first  names  are  Harvey,  Wally,  Steve, 
Dick,  and  Stan,  and  whose  last  names  in  no  particular  order  are 
Tracy,  Walters,  James,  Phillips,  and  Lewis,  have  had  so  many 
arguments  over  the  years  that  they  will  talk  to  each  other  only  under 
the  folfowing  conditions: 

Waiters  will  speak  to  only  two  of  the  others. 

Phillips  and  Wally  won't  talk,  but  Steve  and  Lewis  will. 

Stan  will  speak  to  all  but  one.  Harvey  will  speak  only  to  one  of 
the  others. 

There's  only  one  out  of  the  group  that  Tracy  won't  speak  to. 

There*s  only  one  out  of  the  group  that  James  will  speak  to, 

73  Magazine  *  October  J  982     121 


Wally,  Steve,  and  Dick  all  will  talk  with  each  other. 
Give  each  ham's  full  name  and  the  names  of  the  other  repeater 
users  he  will  talk  to. 

ELEMENT  S-THE  DXPEDITION 

Four  men  set  out  on  a  DXpedition  to  put  the  Atlantic  Ocean  Isle  of 
Long  in  the  logbooksof  amateurs  around  the  worlds  Each  of  the  men 
was  employed  in  a  different  line  of  work  than  the  others.  There  was 
an  engineer,  a  stockbroker,  an  author,  and  an  airline  captain— and 

their  names,  in  no  particular  order,  were  Steve,  John,  Doug,  and  Bob. 
John  is  older  than  Steve. 
The  author  and  the  airline  pilot  are  brothers, 
John  Is  Doug's  nephew. 

The  engineer  had  no  relatives  on  the  DXpedition. 
The   airline   pilot   is   not  the   stockbroker's   uncle,   and   the 

stockbroker  is  not  the  author's  uncle, 
What  is  each  ham's  job,  and  how  are  these  guys  related? 

ELEMENT  6— THE  TRAFFIC  HANDLERS 

Four  Advanced-class  operators  and  three  General-class 
Operators  handle  as  much  traffic  in  five  days  as  three  Advanced- 
class  operators  and  five  General-class  operators  do  in  four  days. 

Which  class  of  operators  is  more  productive? 

THE  ANSWERS 

Eiement  1: 

Three  contacts  per  minute. 


Element  2: 

Vic  spoke  Spanish  and  French.  Dave  spoke  Spanish  and  German. 

Carl  spoke  English  and  French.  Larry  spoke  Spanish  and  English. 

Element  3: 
Farad  is  the  killer. 

Element  4: 

The  full  names  are:  Steve  Tracy,  Wally  Walters,  Harvey  James,  Stan 
Phillips,  and  Dick  Lewis.  Tracy  will  talk  to  Walters,  Phillips,  and 
Lewis.  Walters  will  speak  only  to  Tracy  and  Lewis.  James  speaks  to 
Phillips,  while  Phillips  will  talk  only  to  Tracy,  James^  and  Lewis, 
Lewis  talks  only  to  Tracy,  Waiters,  and  Phillips. 

Element  5: 

Steve  is  the  engineer,  John  is  a  stockbroker  Doug  is  an  author.  Bob 
Is  the  airline  pilot.  John  is  Bob's  son  and  Doug's  nephew.  Bob  and 
Doug  are  brothers. 

Element  6: 

The  General-class  operators* 

SCORING 

Each  element  is  worth  seventeen  points.  "Logic  Is  logic.  That's  all 
I  say."— Oliver  Wendell  Holmes. 
1-20  points— Not  rational 
21-40  points^Semi  rational 
41-60  points—With  a  ration  of  rationality 
61-80  points— Rationalist 
81-100+  points — Very  smart 


comm 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
A  tea  NJ  08004 

CALIFORNIA  QSO  PARTY 

Starts:  1600  GMT  October  2 
Ends:  2159  GMT  October  3 

Sponsored  by  the  Northern  California 
Contest  Ctub,  with  strong  efforts  being 
made  to  have  all  59  counties  in  California 
or  for  the  contest  duration. 

Sfngle-operator  stations  may  operate 
only  24  hours  of  the  contest  perrod;  off 
ttmes  must  be  clearly  n>arked  in  the  Ioq. 
MuJtl-operatOf  stations  may  operate  the 


full  30  hours.  Stations  may  be  worked  only 
once  per  mode  per  band.  All  contacts 
must  be  simplex.  All  CW  contacts  must  be 
made  in  the  CW  subband.  California  sta- 
tions that  change  counties  are  con- 
sidered to  be  new  stations  and  may  be 
contacted  again  for  points  credit. 

EXCHANGE: 

California  siatiorss  send  QSO  number 
and  county.  Others  send  QSO  number  and 
state,  province,  or  ARRL  country. 

FREQUmctES: 

Novice-3725,  7125,  21125,  28125. 
CW-ia05,  3560.  7060,    14060,   21060, 
28060. 


!       ( 

Oct  2-3 

MEHOAR 

CalUomia  QSO  Party 

Oct  2  4 

Sld»  Winders  on  Two  Open  QSO  Party 

Oct  9 10 

GARTG  WorlrtwitJe  SSTV  Contest  (Part  2) 

Oct  9-11 

Side  Winders  on  Two  Open  QSO  Party  (Pari  2) 

Oct  18^17 

ARC!  ORP  CW  QSO  Party 

Oct  16-17 

Paiirtaylvania  QSO  Party 

Oct  16-17 

BSOA  Jamboree-on-lhe-Air 

Oct  23-24 

Maryland-Dblrlct  ot  Columbia  QSO  Party 

Nov  6-7 

ARRL  Sweepslakes— CW 

Nov  13 

Australian  Ladies  ARA  Contest 

Nov  13-14 

European  DX  ConiesT— R  t )  Y 

Nav  20-21 

AfiRL  Sweepstakes— Phone 

Nov  20-21 

Trinidad  &  Tobago  QSO  Party 

Dec  4-5 

ARRL  1  GO- Meter  Contest 

Dec  1112 

ARAL  10- Meter  Contest 

Dec  19 

CARF  Canada  Contest 

ian  e 

73  Magazine  40- Meter  World  588  Championship 

Jan  9 

73  MoQazine  BQ- Meier  World  SSB  Championship 

Jan  1S'16 

T3  Magszirto  160- Meter  World  SS6  Chain  pi  on^hjp 

SSB-1S15,  3895,  7230.  14280,  21365, 
28560. 

Try  CW  on  the  half  hour  and  160  meters 
at  0500, 

SCOniNO; 

Each  cornpteted  phone  contact  la  worth 
2  QSO  points.  Each  completed  CW  con- 
tact Is  worth  3  QSO  points.  For  multipHer, 
Califcirnia  stations  use  the  number  of 
states,  VO/VE  17,  and  VY1/VE8  for  a  pos- 
sible of  56.  Others,  use  the  number  of 
Calltornifl  counties  ■(A^orked  for  a  possible 
total  of  58,  The  final  score  is  the  number  of 
QSO  points  multiplied  by  the  total  nuniber 
of  multipliers, 

AWARDS- 

Certificates  for  highest-scorfng  station 
In  each  California  county,  each  state/ 
province,  and  each  country.  Certificates 
aiso  to  each  station  scoring  100  or  more 
QSOs.  Trophies  to  the  highest-scoring 
out-of-state  smgie  operator,  highest- 
scoring  Califomta  single  operator,  and 
hrg  he  St  scoring  DXpedition  to  a  Call  for- 
nia  county. 

ENTHiES: 

All  logs  and  summary  sheets  must  be 
sent  by  November  tst  to:  NCCC,  c/o  Kip 
Edwards  W6SZN,  1928  Hiifman  Ave.,  Bei- 
mont  CA  94002.  Piease  mclude  an  SASE 
with  your  entry. 


GARTG  WORLDWIDE 

SSTV  COWTEST 

PART  2 

Starts:  0600  GMT  October  9 
Ends:  0600  GMT  October  10 

This  is  the  second  part  of  a  two-part  con- 
test—the first  weekend  was  in  April  but 
rules  were  received  too  late  for  publication. 
The  contest  is  sponsored  by  the  German 
Amatour  Teleprinter  Group  t^jARTG).  A 
6-hour  nonoperating  time  must  be  talten  at 
any  time  during  the  contest-  Use  BO- 
through  10-meter  amateur  bands,  SSTV 
mode  exclusiveiy.  The  same  station  can  be 
worked  only  once  per  band.  Operaling  cate- 
gories inctude:  a)  SSTV  transmitting-  and  re- 


ceiving  stations  and  b)  SSTV  receiving 
stations  (SWLs). 

EXCHANGE: 

Calldign,  RST,  message  number  as  three- 
figure  group  starting  with  001.  and  GARTG 
membership  number  as  5  figiife  group. 

SCORING: 

Score  1  point  for  ail  SSTV  contacts  on  @0 
through  20  meters,  2  points  on  15  meters, 
and  5  points  on  10  meters.  Multipliers  are 
each  country  of  WAE  and  ARRL  Itsts^  iiv 
eluding  KL7  and  KHB,  Each  W/K,  JA,  PY, 
VE/VO,  and  VK  district  wiii  be  considered 
as  a  separate  cou n t ry ,  T he  sa me  continents 
and  countries  are  valid  only  once  on  each 
band.  Final  score  is  QSO  points  tlimes 
countries  worked  times  continents.  To  this 
score  add  a  50-po  i  n  t  bo  nus  for  eec  h  G A  RTG 
member  worked, 

ENTRtES: 

Logs   to   contain  data/time   in   GMT, 

caitsign  of  station  worked,  RST  and 
message  number  sent,  RST  and  number 
received,  and  points  ci aimed.  Don't  forget 
to  iist  the  GARTG  membership  numbers  as 
bonus  pointsl  Logs  from  SWLs  must  con- 
tain both  ttie  full  report  sent  and  received 
by  the  station  iogged.  incomplete  loggings 
are  not  eiigible  for  scoring.  A  summary 
sheet  should  show  the  full  scoring  and 
piease  use  se palate  sheets  for  each  band. 
All  iogs  must  be  received  within  2  months 
of  the  contest  and  should  be  addressed  to; 
Wo  if  gang  Punjer  DL8VX,  PO  Box  90  11  30, 
D-2100  Hamburg  90,  Federai  Repubiic  of 
Germany.  A  tree  12-month  subscription  to 
t^TTV,  the  otficiai  organ  of  GARTG,  will  be 
sent  to  the  3  top  scorers  of  group  A. 


JAMBOREE  ON-THE-AIR 

Starts:  0001  GMT  October  16 
Ends:  2400  GMT  October  17 

It's  Jamboree  time  againi  Time  for 
Scouts,  former  Scouts,  and  anyone  inter- 
estad,  to  meet  on  the  afr  for  a  weekend  of 
good  Scout  talk.  It  gives  amateurs  and 
Scouts  woridwide  a  chance  to  listen  to  or 
talk  with  other  Scouts.  In  some  cases. 
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Ceco  Now  Has  Video 


TG1S00  RCA 


TCI  IDS  RCA 


Cameras,  Monitors,  Connectors, 
Video  Tape  and  Lenses 

8mm  F1.3  16mm  F1.6 

25mm  50mm 

22'88mm  Zoom 


CALL  CECO'S  VIDEO  DEPT. 

FOR  OUR  LOW,  LOW  PRICES 

Dealer  Inquiries  Invited 

(212)  646-6300         ( 800}  221  -0860 
TELEX:  235135 


.^92 


COMMUNICATIONS,  Inc. 
2115  AVENUE  X, 
BROOKLYN,  N.Y.  11235 


AM  SAT 


THE  SIJCCHSSPUL  LAlrS<:H  OK  AMSATS  FJH.ST  PHA^SK  ITI  SATFJliri':  IN 

tAfiiA  um  v%ii  I  BBiNc:  UNPBEt:iLDKNTKn  c;fumTH  to  this  tkimabi 
I Y  \  oM'NTKHR  ^tA^A<;FiJC^Hc:A^il7-ATK>^  THIS  wn  i  RK(jiriRi-:  a  nil. 

TlMt.  PBDtTASKJNAl. 

-Db.yunr  AMJ  LMFI^hMtAl  INNOVATTVF  FnrCAXIONAI.  rH(X*tlA\tS 
TO  BRlNt*  A%  AWAREMAN  AND  APPRKC  lATION  tW  M-Ali:  M  TfAO  ANP 
TlitllNUlIM.V  AT  TlIF  ?l  HM>\AL  IJlVLI.  TtJ  AMATtUaN  AMI  \II.V 
A  VI AT  t:  I  H\  ARt  )L  N  D  Tl  1 E   W  ( >K  I  .D. 

-MANAi;!-:  AXn  t:<KlRDINATK  THt  WORK  iiV  IIIMIRUDS  Uk' 
\inX)SrtAMS  WHO  iM,sW;N.  BIJID.  I.AI\<:II  and  oriiHATH  TlIK 
WORlJIWlDh  AMATFim  SpAf  K  (t)M  ML  NIDATIONS  SYSTEM. 

— C)VT-:RSE:1-:  VUh  nAY-T(M>AY  OI'LHAIJON^  ok  AM.SAT  INVOIAIM; 
MEMJlKBSIlir  St:HVK:K:S.  PUBI.ICATrONS,  iniBLlC  INKOUMATION  AM) 
STA IT  MA  V AC  I K M  E\ T . 

-LEAD  A  ttJMPHKIIlNSTVE  RtNO  BAIMM-  A(  TrVJTY  BOTH  INSIQK  AND 
OVrTSiDETHt:  AMATEUR  RAUIO  c:oviMtMTY. 

THI>  Ft  JMTION  IS  IXK:ATEI1  IN  Sl'flt  RBAN.  W  ASlIiNI-TC  )V.  O.C.  AND  Wl  U. 
RtgLIRE  SOME  TRAVtlL  AM?  WKKKEND  WOBK  C OMFKNNATlON  IS  m 
THE  tSO.OOO  PER  YEAR  RANCt.  HnTI  St  BSTA\TlAl  PERHmMAMiE 
BAiiED  LM:E>TIVI-:S.  an  ENC;lNEtllINt;TE<:iINU;AL  BAC*if:WH\t>  IS 
DESrR  ABLE.  AimV  E  RADIO  AMATKlTi  IN-rT:RKST  LS  MAM>A  I  OH'fc  sV_\n 
RESUMES  TO: 


SEAKCH  COMMITTEE/AMSAT 

P.O.  BOX  27 

WASHINGTON,  D.C.  20044 


DEADLLNE  IS  NOVEMBER  L  1982 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK.  KANSAS  BB204 


BUY 


913-3Bi 


TRADE 


All  Brands  New  &  Reconditioned 


V/&4 


YOU  WANT  A  DEAL  —  WE  WANT  TO  DEAL 

CALL  NOW!!! 

SAVE  -  SAVE  -  SAVE 

NOTE:  SEND  $1.00  FOR  OUR  CURRENT  CATALOG  OF  NEW  AND  RECONDITIONED  EQUIPMENT 
SEND  $1.00  FOR  OUR  WHOLESALE  LIST  OF  UNSERVICED  &  OVERSTOCK  ITEMS. 
SEND  $2.00  FOR  BOTH.  THEY  WILL  BE  MAILED  SEPARATELY. 


See  Ltst  of  Advenisers  on  page  130 


73  Magazine  •  OctobeM982     123 


QSL  OF  THE  MONTH:  W7ILN 

David  F.  Ronins  ol  Las  Vegas  lia%  I  h€  wjnnlng  QSL  thlg  manth.  Th$  idea  is  r^all^  noveL 
The  basic  design  (shown  here)  is  desen  llora  set  oft  against  a  desert  background.  David 
CQlors  tr»6  tard  witti  colored  psn^.  and  no  two  card's  are  esactty  alike,  The  textured  paper 
makes  the  color  have  "depth" —the  colorcaid  David  sent  pn  is  feafly  sup^erbi 

If  you  would  like  to  enter  our  QSL  card  coritest,  put  your  QSLosfd  in  an  env^tQpe,  along 
with  your  choice  ol  a  book  from  73^^  Ra<$io  Bookstiop.  and  send  it  to  73  Maganne,  Pine 
Street,  Peterborough  NH  03453.  Attn:  QSL  ot  the  Month,  Entries  which  do  not  use  an 
envelope  or  do  rvot  specify  a  book  wl  11  not  be  considered. 


wtiere  equipment  is  available  for  slow- 
i<^an  television,  to  $ee  ihen^  also  By  the 
way.  this  al^o  tucludfi'S  Girl  Scouts^ 
Guides,  and  all  Seoul  leaders, 

Look  tor  stations  at  Gamporees  and 
other  Seoul  events  and  for  K2BSA,  the  ria- 
Ijonal  headquarters  amateur  radio  club 
station,  and  HB9S.  the  World  Scout 
Bureau  sfatiovt. 

Mos,t  operations  will  occur  during  the 
period  of  0C3O1  GMT  Saturday  to  2400  GMT 
Sunday,  but  since  this  Is  r>o1  a  contest, 
operations  may  start  Friday  and  go  into 
Monday.  No  required  contact  format,  no 
specific  exchange,  lust  Scooting  fun.  Ail 
opeiatioria  must  however,  adhwe  to  FCC 
rules  and  regulations. 

fftEQUENCiES: 

Scout  frequer^cies  published  by  the 
World  Bureau  are  as  follows. 

Phone— 3040,  7240,  14290,  21360.  51150. 

CW-3590.  ?030.  140m  2^  140.  28190. 

SSTV  ar>d  RTTY  on  usuat  fre<quencles. 

Post-card'Siiie  certificates  Issued  tjy 
tr>e  WofFd  Bureau  are  available  froan  JOTA 
Coordinator.  Harry  Haichar  W2GN0.  210 
MaxweU  Avenue,  Mighistown  NJ  08520. 
for  anyone  part ici paling.  Send  one  SASE 
with  sulticlent  return  postage— one  ounce 
per  ei^ht  carrls.  They  may  tje  requested 
before  th^  JOTA  weekend  for  disir^&ution 
tbefi,  or  for  award  at  Scout  Courts  of 
Homir  Of  ott^r  meetings. 

Logs  or  lists  of  participants  are  not  r^ 
gu/red',  but  reports  of  activity  and  photos 
are  weicorne  for  inclusion  in  the  BSA  re- 
port  to  the  World  Bu  reau  and  pos&lbie  use 
In  Seoul  publications.  Send  them  to  the 
JOTA  Coordinator  mentioned  atKive. 


PENNSYLVANIA  QSO  PARTY 

1700  GMT  Oct  16  to 
0400  GMT  Oct  17 

1300  GMT  Oct  17  to 
2200  GMT  Oct  17 

Sponsored  by  the  Niitany  Amaieur 
Radio  Club,  ttiis  Is  the  25th  annuat  event. 
Stations  may  be  worked  once  per  mode 
(phone  and  CW)  on  each  band  Mobiies 
may  be  reworked  as  they  change  coun- 
ties. Repeater  contacts  are  not  permitted. 

EXCHANQB: 

f)Srn.  3Ktigtt  sequent  rat  serial  nun> 
bef.  and  ARRL  sectioo  or  Penrisytvania 


county.  Statfons  on  county  Efnes  will  give 
out  cine  numt>&r  but  the  two  counties  wilJ 
count  as  two  separateiniultipUers. 

FREQUENCiES: 

SSB— 3960,  72flO.  14280,  21380,  aasSO 
GW— 40  kHz  up  ironi  bottom  of  CW 

betndSs 

Novice — to   kHz   up   from   txvllom  of 

Novk:e  subbands. 

SCORtNG 

Count  1  point  for  SSB  QSOs,  1.5  points 
for  CW  QSOs,  and  2  points  fof  SO-meter 
CW  OSOs-  Pennsylvania  stations  mujllply 
QSO  points  tif  the  total  numb«r  of  ARRL 
S^^tions  plus  ttie  total  number  of  Pennr 
sytvania  counties  ptus  a  maximum  of  of>e 
OX  country  Others,  multiply  QSO  points 
by  the  total  numt»er  of  Pennsylvania  coun< 
lies  worked  {67  max,), 

AWARDS; 

TItfs  year,  in  addition  1o  the  usuaf  cer- 
titicates,  plaques  will  (}o  to  top  scorets  ifi 
bolti  Eastern  and  Western  Pennsylvania, 
top  out- of  state  station,  top  mobile  sta- 
tion (assumtrt§  at  least  3  entritt},  and  Lop 
multi-operator  entry. 

GNrmES: 

Logs  must  be  complete,  be  legible,  and 
include  a  summary  sheet  Also  include  a 
dup  sheet  for  enthes  with  over  too  OSOs. 
Ser^  logs  no  later  than  Navemtier  f  5ih  to: 
Dou§!as  a  Maddox  W3HDH,  1 187  S. 
Garner  Street.  State  Coilege  PA  leSOt. 


ARC  I  QRP  CW  QSO  PARTY 

Starts:  1200  GMT  Octot>er  16 

Ends:  2400  GMT  October  17 

The  contest  is  open  to  afl  amateurs  and 
all  are  eligible  for  the  awards.  Stations 
may  be  worked  once  per  band  tor  QSO  and 
multiplier  credits.  Participants  may 
operate  a  maximum  of  24  hours  during  the 
contest  perio<l. 

EXCHANGE- 

Members— RST,  state-province- 
country,  and  QRP  number.  Nonmem^ 
bers—RST.  state-pfovince-country,  and 
power  output.  Novices  and  Technicians 
add  fH  Qt  rr  after  ttie  QRP  number 
or  power, 

SCOPtfNB: 


SPIA  TURi 


NEWSLETTER  OF  THE  MONTH 

This  month's  winner  ts  Sp fatter,  the  publiQaiion  of  the  Radko  Society  of  Ber- 
muda. The  newsletter  is  published  in  Hamilton,  Bermuda,  in  addition  to  the 
u^ual  club  minutes,  etc.,  the  May  issue  had  soma  interesting  technical  articles 
and  an  article  on  the  world's  biggest  church,  which  was  built  by  mistake  It 
seems  that  the  architect's,  speclticatiofis  were  In  feet,  but  the  church  was  built 
in  meters.  Spiafter  also  has  a  letter  from  th^  President  of  the  fiermuda  Radio 
Society  Witt)  bis  comments  on  the  proposed  US  prions  band  extensron.  In  the 
news  bri«fs  ifeparlments,  the^e  iS  a  note  that  the  VP9  amateurs  do  not  yet  h^ve 
approval  to  use  the  10-MHz  biand^  Although  Bermuda  is  under  the  Sritisn  Hag. 
the  amaieur  license  structLrre  in  the  colony  l^s  such  that  special  approvei  is 
needed  before  now  bands  are  authorized.  Ah,  bureaur;racy. 

SptBtter  has  consistently  good  layout  and  its  articles  are  always  written  in 
clear;  concrse  language.  A  pair  of  charts,  one  each  tor  resistors  and  capacitors, 
is  included.  The  RSB  announces  their  competitions  in  the  newstetter  and  In- 
cludes the  appropriate  forms,  ensuring  that  aJI  the  members  receive  them  in 
time^  Cartoons  and  good  drawings  are  m  every  issu^«  cQntrll>uting  to  an  overall 
outstanding  newsletter. 

The  newsletter  contest  is  enjoyed  by  us  here  at  73,  in  spite  of  the  work  in- 
volved. We  encourage  all  ham  radio  clubs  in  the  US  and  overseas  to  send  us  a 
copy  ol  their  newsletter  every  month.  We  also  like  lo  get  specialty  newsletters 
such  as  I  hose  for  VHF,  DX.  SSTV,  RTTY,  and  so  forth  There  Is  always  an  array  of 
oulstfir^diT>§  newsletters.  The  competition  ts  always  close,  so  il  your  newsletter 
did  not  win  this  month,  next  fminth  miy  be  your  turn. 


RESULTS 

THE  1M1  MARVLAND-D,C.  QSO  PARTY f 
NON'fMARVLAND  STATIONS 


Total 

CallslQA 

QSOs 

liuTt 

Score 

Power 

Mode 

W2£2 

22 

14 

561 

A 

CW/SSB 

WB2IPX 

18 

12 

^4 

A 

CW^SSfi 

W4F0A 

n 

10 

igs 

A 

CW/SSB 

KA1H8 

15 

8 

1S0 

A 

CW 

WB1GLH 

11 

W 

1&S 

A 

CWJSSB 

AOaJ/3 

13 

11 

t43 

B 

SSB 

KFta 

12 

1« 

120 

i 

sse 

W5PWG 

12 

i 

108 

A 

SS8 

WOBOYF 

to 

r 

10S 

A 

SSB 

VEIRQ 

9 

7 

94.S 

A 

SSB 

GSEBU 

12 

5 

90 

A 

CW/SSB 

NdCZO 

e 

6 

54 

A 

SSB 

Nim 

e 

4 

36 

A 

SSB 

VE5AAD 

3 

a 

13,5 

A 

SSB 

WA7JUJ 

t 

a 

13.5 

A 

SSB 

KD4PP 

2 

2 

6 

A 

SSB 

NICLV 

3 

3 

4-S 

A 

SSB<QRP} 

W2CC 

1 

1 

1.5 

A 

SSd 

WA34XW 

1 

1 

1,5 

A 

SSB 

MARYLANO-D,a  STATIONS 

Totat 

CtitsKin 

County 

OSOs 

Mult 

Score 

Powef 

Mode 

WB3CFD 

Allegariy 

68S 

too 

66500 

B 

SSB 

WA3VUO 

Howarfl 

400 

114 

33600 

a 

ssa 

WeSFNS 

B.C. 

168 

72 

20304 

A 

SSB 

KS4fi/3 

St.  Marys 

200 

55 

16995 

A 

SSB 

N3Aaii 

1 

70 

36 

3780 

A 

CW^SSB 

WA3YHE 

Montgomery 

55 

30 

2475 

A 

SSB 

WaABC 

Prince  Georges 

3i 

Ifi 

972 

A 

CW/SSB 

WB3BSH 

Dorchester 

2a 

15 

630 

A 

SSB 

WA3EOP 

Washington 

IS 

1 

SSB 

*N3AC  was  mobile  in  Kent,  TaltKit  Cecil,  Queen  Annes,  Baltimore,  Frederick^ 
Caroline,  and  Howard  Counties. 
NWA3E0P  {che^k  logs| 
Power  A  200  Watts  or  less;  B  >  200  Watts. 
Undentned  callEign  means  awarded  certificate. 
ttl«3Ct  MOC  OSD  Party  1600Z  Oct  ZZ  to  21002  Oct  24,  1982 
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SATELLITE 

TELEVISION 

SYSTEMS 


■#■* 


PB  RADIO  SERVICE 
1950  East  Park  Row 
Arlington,  TX  76OIO 

*   PRODELIN  10'  ANTENNA 

8  pelce  for  easy  shipping/ Inject  Son  molded  for 

precision 

CHAPARRAL  POLAROTOR 

Changes  polarity  in  less  than  half  a  second/Feed  6 

LNA  never  moves 

DEXCEL  RECIEVER 

Great  looks/Great  performance/2  YEAR  WARRANTY/ 

Dentent  tuning/  Bu i T t  in  modulator 

DEXCEL  120*^  L.N.C. 

Eliminates  need  for  old  fashioned  LNA/2  YEAR 

WARRANTY/Best  LNC  made 

••ALSO  AVAILABLE 

1900  to  2500  MHz  Microwave  Downconverters 

Kit $28 .  50 

Assembled S^o.  50 

SLOTTFD  ARRAY  ANTENNA $21  .  95 

COMMER I CAL  M .  D  -  S  .  SYSTEM $1  69  -  95 

*ALSO  AVAILABLE 

CALL  ORDER  DEPT.  TOLL  FREE: 
(800)  ^33-5169 


A- 


UHF   T.V.DEC ODER, 
F-V    3   BOARDS, 
PARTS   &   INFORMATION 


INFORMATION   CALL: 
(817)    ^60-7071 


Mounts  and 
Antennas 

Commercial  users  and  amateurs  who  demand  the  very 
best  will  find  professional  quatity  and  performance  with 
Valor's  Pro-Am  Commynications  products.  As  original 
equipment  or  replacements,  Pro  Am  antennas  and 
mounting  systems  are  compatible  with  the  Motorola 
type  TAD  and  TAE  components.  Stainless  steel  whips, 
heavy-duty,  chrome-plated  brass  parts;  weather  sealed, 
200-watt  low  loss  coils  ensure  long-lasting  performance. 
Available  from  27  MHz  thru  S66  MHz. 


f*^ 


Wfrte  or  call  today  for  complete  details. 

■ 

Enterprises,  Inc. 

185  W.  Hamilton  St.  West  Milton,  OH  45383 
PH:  (513)  698-4194,  Outside  Ohio;  1 '800-543-2197 
Teleit:  724-389     ATT:  Valor 


p^422 


look  here 

1-713-658-0268 


ICOM  IC740 , 

,,     969  00 

IC730  ......    

..    699  00 

IC25A 

.,    309  00 

1C3AT    IC4AT    

269  00  ea 

YAESU  FT230R  .... 

.  ,     299  00 

FT1     ............... 

.    2395,00 

FT10ZD/3 

. ,     749  00 

FT707    ............ 

...    649.00 

FT208R    FT708R 

289  00  ea 

FnGllOO  

.    .    449  00 

DRAKE TR5 

69900 

TR7A 

.  .    1450.00 

R7A 

.  .    1  400  00 

Cubic  103   

1095.00 

Bird  -  - -    - 

. . . -  -    Slock 

Kenwood  R600   

..,    299  00 

TR7730/TTM    ..... 

.  ,.    299.00 

Tote    n  Talk  Cordless 

Base  Telephone    _ ,  . 

.     149.00 

NEW  Signal.  One  Milspec     Soon 

Permftron  Wrreless  Burglar  Alarm 

3  Remotes 

.  ..     199,00 

W6TOG  Kits 

Stock 

TCG  2.5A    1000  PIV 

epoxy  diode 

19C  ea 

Demo  TS530S   

600  00 

Alpha  78 A E 

(Hi  Serial  (Mo, J  .  . 

279500 

Kantronics  (nterface 

169  00 

San  tec  HT1200 

+  Bat!   cord 

269  00 

Amphenol  Silver  Plate 

PL259    

1  00  ea 

Belden  99258,  RG8X 

,.     19C    fi 

8214,  RGB  foam 

36C   ft 

8267.  RG213      .... 

43C    fi 

8448.  Rotor 

...    27C    ft 

9405.  HD  Rotor      .  . 

45C   ft 

AEA  MBARO 

.     269  00 

MIVI2   ... 

125  00 

CK2    . , 

89  DU 

Robot  800A    

749  00 

400 . 

6/5  00 

Butternut  Hf6V   . 

125  00 

Saxton  450  OHM 

Open w<  re  Lini^ 

20C    *t 

MENTION  you  SAWn  iN  THIS  AD 

MASTERCARD     VISA 
AlF  prices  fob  Houston  ex€opl  where  indtcared  Prices 
subject  lo  change  ^^ihout  rNOiice,  alt  iterns^uardn^^ed 
Sonie  Items  sutijoct  pncw  sale  Texas  r^^iderits  add  6S 
la*   P'---^  add  su*trciem  poslage.  balance  dolfer:* 


Electronics  Supply 

1508  McKinney  ^45 
Houston,  Texas  77010 


S^  lis!  q9  A^veftts^fs  on  page  130 
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Each  member  QSO  counts  5  poinis  re^ 
gardless  of  location.  Kon member  QSOs 
are  2  points  with  US  and  Canadjan  ata^ 
tlons,  olhars  are  4  points  each,  Non- 
mefnbar  Uovice  and  Technician  contacts 
count  3  points.  Muitipliefs  are  as  follows: 
4-SWatis,  X  2;  34  Watts,  x  4;  2-3  Watts. 
X  6;  12  Watts,  x  a;  less  tn&n  f  Walt 
X  to  Entries  from  statiorrs  running  more 
than  5  Watts  output  will  count  as  checN 
iogs  only.  Stations  are  eligible  for  the 
followifig  bonu«  multipliers:  if  iDO^o 
natural  power  (solar,  wmd.  etc.)  with  no 
storage,  k  £:  if  100%  batlery  power,  x  5- 

Finai  score  is  total  QSO  points  times 
total  number  of  statesjpfovinces/coun- 
trle?  p@r  band  times  the  power  multiplier 
times  ihe  bonus  muHFplier  (It  anyj. 

Mote;  VHF/UHF  contacts  must  be  di- 
recl— no  repeater  cofitacis  a/e  allowed. 

1310.  3560,  704Qp  14060,  21060,  28060, 
50360. 

Novica/Tech— 3710, 7110,2111 0, 281 10. 
All  frequencies  plus^mlnus  to  clear  QRM. 

A  WARDS: 

Certifie^l^  to  the  highest-scoring  sta- 
t?&n  In  each  state,  province,  or  country 
with  2  or  more  entries.  One  certificate  to 
higheat-ACorlng  Npvlce/T^ctinictan  Over- 
all Entries  automaticaJJy  considered  for 
aniiiiai  Tuple  Cromis  of  ORP  Awanj. 

LOGS  AND  ENTRtES: 
Saperate  log  ahaets  are  suggested  for 


each  tiand  for  ease  of  scoring.  Send  futf 
log  data  Including  full  name,  address,  ar^d 
bands  used^  plus  work  sheet  showing  de- 
tails and  tlmeis)  off  air,  f^o  log  copies  will 
be  returned.  Please  indicate  if  you  afe  a 
Novice  or  Technicran  AIJ  entries  desihng 
results  and  scores  please  enclose  a 
tiusin^ss-siae  erweJope  with  return  post- 
age for  one  ounce  or  an  IHC.  tt  i»  a  condi- 
lion  of  entry  that  the  decision  of  the  ARC1 
OBP  Contest  Chairman  is  final  in  case  of 
dispute.  L^smusi  be  received  by  Novem- 
twf  20th  lo  Quafify.  Send  all  logs  and  data 
tor:  ARC!  Q HP  Contest  ChairmaJi.  Win < am 
W,  DickersoR  WA^JOC.  352  Crampion 
Drive,  Monroe  Ml  40101. 


MARYIAND-OISTBICTOF 
COLUMBIA  QSO  PARTY 

Starts:  1800  GMT  October  23 
Ends:  2100  GMT  October  24 

Sponsored  by  the  Columbia  Amateur 
Radio  Association,  the  contest  is  open  lo 
all  sir>gleHoperatoi  stations.  The  same 
station  may  be  wotlwd  on  each  band 
anil  moc^^ 

£>^QHANGE' 

QSO  number;  RS(T):  and  state,  prov- 
ince, country,  or  MO  county.  Remember 
thai  Baltimore  and  Washington  are  inde- 
peivHenX  cities! 

SCQBtUQ; 

r^DG  stations  multltjly  total  QSOs  by 


the  sum  of  Maryland  co^ntfes.  states, 
provinces,  and  countries.  Others  muHtply 
MDC  QSO  total  by  number  gf  Maryland 
counties  and  independent  cities  {25  max.). 
Also,  multiply  score  by  1^.5  if  running  2O0 
Watts  or  less, 

fREQUENClBS: 

Phone— 3950.  7250.  14290.  21390.  2^90. 
CW— 60  kHz  up  from  low  end. 
Novlce-37ao.  7120.  21120,  28120. 

AWARDS  AND  ENTRIES 

Maim  am  a  c<>ntinuouft  log  for  phone 
and  CW  but  ind^lcate  on  entry  which  cate- 
gory—phone. CW.  or  mi^e<l— you  are  en- 
tering. Certificates  for  top  acorerfi  In  each 
category  will  be  awarded.  Mail  logs,  dup 
sheets  (for  over  200  contacts),  and  sum- 
mary by  Movember  30lb  lo  CAR  A,  cfa 
Roberi  K,  Nauman  WA3VUQ.  4017  Font 
HJJI  Drive,  Ellicott  City  MO  2t043. 


SrDEWfNDERSONTWO(SWOT) 
OPEN  QSO  PARTY 

Parti 

Starts:  0000  GMT  October  2 
Ends:  0600  GMT  October  4 

Part  2 
Starts:  0000  GMT  October  9 
Ends:  0600  GMT  October  11 

This  is  Ihe  fifth  annual  QSO  party  spon- 
sored by  the  SWOT  Amateur  Radio  CJub 


and  open  to  all  licensed  amateurs  with 
operating  privileges  on  two  meters^  All  en- 
tries must  be  single  operator  arvd  con- 
tacts must  be  direct— no  repeaters  or 
satellites.  Contacts  must  be  on  SSB  or 
GW  and  each  slalkin  can  be  counted  only 
oncd.  All  contacts  must  be  made  from  ont 
Qeographic  location  Portables  or  mcbite 
stations  operating  from  more  than  one 
county  may  submit  the  highest  score  lor 
any  one  location.  There  are  no  time  llmltBr 
Uons  within  the  contest  period. 


EXCHANGE 

Callsfgns,  signal  report St  ARRL  sec- 
tion, SWOT  number,  and  USA  county 
or  equivalent. 


SCOf^tNG: 

Contacts  with  SWOT  members  count  2 
points  per  QSO,  others  count  1  potn  teach. 
The  mutttpller  is  the  numtjer  of  counties 
worked-  Final  score  Is  QSO  points  times 
county  mui tippler. 


ENTRiES: 

Logs  should  not  be  submitted  unless 
requested.  Send  only  a  summary  post- 
marked no  later  than  November  1st  to: 
Jerome  Doerrie  K51S.  Rt.  2  Box  72,  Booker 
TX  79005.  The  summary  should  contain; 
your  name,  catf.  addre?^.  ARRi  section, 
SWOT  numbef.  total  SWOT  QSOs.  total 
nonmembner  QSOs.  total  counties,  and 
final  score. 


AmROS 


TREASURE  ISLAND 
DXPEDiTlON 

The  Garden  Slate  ARA(W2GSA]  will  hold 
its  3rd  annual  special  event:  the  Treasure 
Island  OXpecfitHDn.  located  in  the  Mana- 
sqitan  Rtver»  Monmoulh  Qoiinly  NJ.  The 
evefEt  IS  to  cornmemorate  the  stay  of  Robert 
Louis  Stevenson  on  the  Island  after  he 
wrote  the  book,  of  the  same  name. 

Date:  October  2-3,  1982;  lime:  MOO  to 
1400;  frequencies:  CW-'3.535.  14,035: 
SSB-3J00'7.235.  21.375-28.725.  QSL  cef- 
tiflcale:  $1 .00  to  LiHi  El€>e  WA2SSH,  7  Carol 
Ave..  Neptune  Ni  077S3.  No  postage 
necessaiy. 

NUCLEAR  ANNIVERSARY 

The  Argonne  Amateur  Radio  Club  plans 
to  Oj^fate  the  Club's  memorial  station, 
W9QVE.  to  comrtiemorate  the  40th  anni- 


versary of  the  first  controlled  nulcear 
chain  reaction  eieperimenr  This  eKpert- 
ment  was  conducted  at  the  Alonzo  Stagg 
field  on  the  University  of  Chicago  cam- 
pus. 

Two  stations  will  operate  from  1500 
GMT  on  October  9,  l9fiZ  through  2300 
GMT,  October  iOlh. 

Frequencies:  SSB— 3965,  7^5,  142S5. 
21285,  28585;  CW— 3545.  7045.  14045, 
21045,  28045,  3785,  7165,  21155  Movlce 
bands:  RTTY— 14090  and  146.70  MHz;  Z 
meter— 145.  ten 44.59  rptr,  146-52  and 
147  42  Simplex. 

S^thI  busine^SrSiie  SASE  Of  $1  00  for 
8x11  unfolded  certificate  to  A  ARC,  PO 
Box  275h  Argonne  IL  60439. 

SUNBELT  EXPO 

TT>e  Colquitt  County  Ham  Radio  Society 
will  be  operating  club  station  WCMKOW 


from  the  site  at  the  Fifth  annual  Sunbelt 
Agricultural  Ejiposition  on  Octotier  12..  13, 
and  14.  1 982.  The  houfs  of  operation  will 
be  0900  to  1700  EDST  each  day. 

This  annual  Expo  is  held  each  j^ear  at 
Spence  Field  Airbase,  located  near  Moui^ 
trie,  Georgia,  and  is  the  largest  agrlcuttur- 
al  show  In  the  South.  Thts  event  draws 
over  200.000  visitors  from  all  over  the 
United  States  and  foreign  couniries 

Operations  will  be  in  the  General  por- 
tion of  the  HF  bsnfis.  The  members  will 
also  be  lislenlng  lor  visiting  hams  on  the 
Jocal  repeater,  146. 19/. 79.  Visiting  hams 
are  intuited  to  visit  the  amateur  booth  at 
{tie  Expo  and  operate  Ihe  amateur  station. 

A  special  OSL  car<|  is  available  for 
those  making  contact  during  this  event 
and  submitting  an  SASE.  For  more  infor^ 
mallon.  contact  Joel  Goings  AA4P,  PO 
Bo^  813,  Moultrie  GA  31768,  or  call 
(9t2>SB5'3&20. 


NEWNAN  GA 

The  Bill  Gremilllon  Memorial  Radio 
Club  will  operate  K4SEX  for  county  hunt- 
ers on  Saturday,  Oclo^r  2.  Frequencies: 
Gen^^l<:lass  portion  of  phone  bands  on 
10.  id,20,40.amJ&0meiers.CWavai[a£ile 


Send  an  SASE  tor  confirmation  to;  Bill 
Gremilllon  Memorial  Radio  Club.  PO  Box 
2327,  Mewnan  GA  30264. 

MOSCOW  DXPEDITtON 

Moscow  Ml:  The  Hillsdale  County  Ra- 
dio Association  will  hold  Its  2nd  Annual 
Moscow  OXpedition  to  Moscow.  Michigan 
on  October  16  from  1700Z  to  1700Z  Octo- 
ber 17,  under  the  call  WBaHIZ.  The  fre- 
quencies to  be  used:  3.340,  7  260.  14,285, 
21,360,  50.120,  52,5^5,  144.310,  146  57 
MiHz.  or  as  band  conditions  permit  The 
exchange  will  be  signal  rp^port,  name.  QTH 
(except  Moscow  station:  serial  numt«fj. 
All  OSLs  with  ar^  BASE  will  be  answered 
With  a  9*irit  *  ceftificate  Mail  to;  Ham,  PO 
Box  206.  Moscow  Ml  49257, 

HERITAGE  HOLIDAYS 

The  Coosa  Valley  Amateur  Radio  Club 
will  operate  from  Rotne  GA  from  120QZ  Oc- 
tober 9  to  22002  Octoter  17  to  comrnemo- 
rate  Heritage  Holidays  25  kHz  on  the  lower 
side  of  the  General-class  phone  band ^80 
through  20  meters.  Special  certificate  for  a 
large  SASE  Wagon  Train  mobile  on  Oct.  16. 
ErKjofsemenl  to  CVABC,  Box  183,  Rome 
GA  30161 


H^M  HELP 


We  are  happy  fo  pro  fids  Ham  We/p  tisP 
fags  /nfe,  on  a  $p9c^^vailsbfe  bssis.  We 
am  not  ffappy  when  we  h9¥^  to  faf^e  time 
from  otnef  aufi&s  to  d^cipft&r  cryptic 
notes  scrawfgd  Hiegib^y  on  {iog-eared 
post  cards  snd  odd  sUsd  scrgps  ofpBpsr. 
Ptease  type  or  print  your  request  (naettytl 
dDubf€  spacetf,  on  en  #*A " k  f  I "  s/ieej  at 


paper  and  u^e  upper-  and  iowercase  lif- 
ters w/tofe  appropriate.  Also,  pleAse  make 
a  "t"  loQk  like  a  ''J,^  not  an  %"  which 
coufd  be  an  *'e/"  or  an  "eye."  antf  so  on. 
Hard  as  it  may  be  to  believe,  we  are  not  fa- 
mfffar  with  every  piece  of  equipment  matt- 
ufacturad  on  Earth  tor  the  iast  50  years! 
Thanks  for  your  cooperation. 


I  need  the  Iqllowing  equipment:  URM- 
124.  TSl325rri=lC'75.  TSt324/TRI>75  {also 
need  test  sets  tor  this}.  GRM  21,  011-749/ 
TRC-75.  and  C284a/TRC.75  (also  need  afr 
tenna  coupler  for  this). 

I  also  need  the  following  modules 
(these  are  for  the  R7ei/ARC-58):  AM  15288/ 
URC,  CV4a5CiURC.  SG-179A/URC,  and 
S&17gB;URC. 

1  also  r>eed  the  following:  AT-197/GR 
tantennaj.TTge/FG (Teletype^,  MK-731/ 
ARC-51X  tmalntenance  kitj,  ARC-134 
(radioK  ARC'54.  618T.  PRC-74B,  APA-69 
(DP  group),  RT  524/VRC  or  RT  24e/VflC. 
0A-3633/QRC.  PRC-47.  R1149/ARC  5a(V), 
Gie39/ARC'Se.  Rl05l/Uf^H,  UHC-S.  R220^ 
URR  or  R64WURR.  ARM-48  test  set,  ARM« 


J 


47  test  set,  and  ARM-IIC^ 

I  will  pay  reasonable  costs  for  any  oi 
Ihe  above.  Thank  you. 

LBrey  Ritti 

PO  Box  W* 

SI  Mary's  504: 

South  Australia 

Australlf 


J 

Havener 


I  have  recentty  moved  to  West ^    _ 

and  would  like  to  jom  an  amateur  radii 
cful}  in  the  area. 

Roger  Hoeft  KA9EK. 
35  Claudia  Or.  #42 
West  Haven  CT  oesi 
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FOR  THE  NOVICE 

New,  updated  editions 

of  our  famous  novice 

license  study  guide  and  novice  study  tapes. 


4Jft 


U  3^\^ff  » 


NOVICE 
LKENSE 
STUDY 


tVtltTKHllTnl>l««l 
H«ftK 


fiiiE 


•  NOVICE  LICENSE  STUDY  GUIDE— b^  Tlmottiy  M.  Daniel  KaHK.  H^m  Is  1t«  most  up  to  (tete  m^ice 
guide  avaitatrie.  It  is  eompFete  with  intormaiion  aboyi  teaming  Morse  Code,  has  the  tateni  FCC  amateur 
regulations  and  ifie  currant  FCC  applicaliofi  t<»rTns.  TN'S  ould^  is  J70l  a  quest  ic>iVajisw^  memofizatiofii 
ooufWi  but  rattier  it  emptiftsi^es  the  praciical  side  of  getting  a  ham  Hcense  and  putting  a  station  oti  the 
aff.  \%  reflects  what  Etie  FCC  expects  a  Novice  to  know  with{>ut  pa^  after  page  oi  dull  theory.  The  most 
cument  inrormation  still  avaiiatrle  at  last  y^af'g  pfice  SG7357  $4^95/ 

•  MOViCE  STUDY  TAPES— If  you  are  juar  getttng  started  in  ham  radio.  yOu'lF  find  rhese  tapes  Indfspen 
sable!  Tills  uplo-the-minute  revision  of  I  ho  73  Study  Coi^fse  is  Ihe  periecl  way  to  l^am  everything  you 
need  to  breeze  iliroygli  the  t^^ovice  wrlMen  exam.  Theory,  FCC  regulations,  and  operating  skills  are  all 
covered,  and  yoy'il  be  amazed  aT  how  fast  you  learn  using  These  tapes! 

Once  Ihe  tiesl  Jsbehmd  you.  these  tap^^  will  go  rightonbeinguseful,  hecaysetheyarepackedw^thThe 
Eate:5t  informahon  on  selling  up  your  own  ham  station,  and  getting  on  the  air 

Thousands  of  people  have  dtscoveted  how  easy  lea*riing  trom  cassette  can  be — order  now  and  enter 
trie  fa&cmatirig  world  Of  htm  radio'  CT7300  Set  of  3^$t5.9S.* 

Soenipsts  ha<i«  proven  that  you  team  fasteir  t^  listening  tnan  py  readmg  Pecause  you  can  play  a  cas- 
sette tape  Over  and  f3Pim  m  your  spare  time— ^ even  wfiile  youie  d^iviiH!  You  ^et  more  ano  more  mfo 
eacti  time  you  hear  it  Youoan  t  progress  without  solid  fundarftentals  mese  lhfi9etwiir-l£K\gitapes»g,i¥e 
yoy  atl  the  basics  you'll  need  to  pass  the  Novice  exam  easily  You  li  have  an  undersiandirtg  of  t^  ba- 
stes which  witi  be  invaluable  to  you  for  the  rest  of  your  iifei'  Can  you  afford  to  ta^yoHjr  Novic:^  enajn 
without  hrsr  iiStening  to  these  tapes^ 

Special  Offer!  Both  Novice  License  Study  Guide 
and  Novice  Study  Tapes  $19.95  Order  NP7300. 


GENERAL  LICENSE  STUDY  GUIDE 


GEHERAL 
LKENSE 
STUDY 
GUIDE 


Style  W 


m/T 


GENERAL  LICENSE  STUDY  GUIDE  — By 
Timothy  M.  Daniel  N8RK  This  is  the 
complete  guide  to  the  General  License* 
Learning  rather  than  memorizing  is  the 
secret.  This  is  no!  a  question-and- 
answer  guide  that  will  gather  dust  when 
the  FCC  issues  a  new  test.  Instead,  this 
book  will  be  a  helpful  reference,  useful 
long  after  a  ham  upgrades  to  General. 
Includes  up-to-date  FCC  rules  and  an 
application  form.  Order  yours  today  and 
talk  to  the  world.  SG7358  $6.95 


W2NSD/1 


Style  X 


L^ 


>^ 


w^Xf^n^M 


*OSL  CARDS— 73  turns  out  a  fantastic  serno?  ofQSL 
caros  at  about  haft  !he  cost  of  having  them  done  else- 
where because  t  hey  are  run  as  a  f  ilE-in  t>et  ween  pnnting 
boohs  and  other  items  m  the  73  Prrnt  Shop  250  Styfe 
W— QW0250  — for  S6  95*.  500  Style  W— QW0500— tor 
S13.95*;  250  Style  X— QX0250— for  E&95-,  500  Style 
X-QX0500;  250  Sty^e  Y-QV0250— for  $8.95";  500 
Style  Y— QY0500— tor  $13  95  '  Allow  6-12  wks.  for 
delivery. 


•  LIBRARY  SHELF  BOXES-These  sturdy  white,  cof- 
rugate<3,  diri  resist  ant  tx>tes  each  hold  a  full  yea  rot  7J, 
KtJob^ij^ MiCiQcompuUf^g  ot  80  Mtcrocomputmg  With 
your  order,  request  seEt-st^ckkng  labels  lor  any  of  itve 
foHowtng  r3.  KHoi^^ui^MfCfOComputmg.SQMiCfocom- 
fuiting,  CQ.  QST.  Ham  Rsdto.  Persona/  Cofr^puttng, 
R^dio  Ei^ctfX^fJtcs.  fnterfacv  ^9^-  and  flyfe  Order  T  — 
BX1000— tof  SZOO--  order  2-7— 0X2^02-^ for  $1.50 
each'-  ordQf  8  or  more— BX 1002— for  %}  25  each*. 


For  Your 
Ham  Shack 
73  Magazine 
Binders 

•  Preserve  and  protect  your  conectior>  for  a  htetime? 
Order  these  handsome  red  bindefii  wtth  gotd  lettering 
$?  50  tor  !.  3  for  Sai  f3.  6  tor  W2  00  ^Postpaid  within 
USA.  please  a^  S2,S0  per  order  outside  USA.)  Chectt  or 
money  ortfers  onty.  no  phofi^  Qf  COD  Orders  71 
Binders.  P.O.  Box  SIZS,  FNIadelphla.  PA  19l4f, 

'NOT^-AbQTc  addreaa  tot  Binder i  only. 


73  Code  Tapes 

any  four  tapes  for 
$15.95!  $4.95  each 


"GeNESrs* 

5  WPM  — CT7306— This  is  ttie  thegtnning  tape  for  people 
who  do  not  know  the  code  at  all,  ll  lakes  ihem  through 
the  26  leilers,  10  humbers  and  necessary  punctuation, 
compleie  with  practice  every  step  of  Ihe  way  usmg  the 
newest  biitz  teaching  techniques  11  is.  almost  mirac- 
ylous'  I  none  hour  many  people- including  kids  of  ten  ^ — 
are  at>le  lo  master  1l>e  code.  Ttve  ease  of  fearninji  Qivm 
confidence  to  CieginnerS'  wf>o  mi|fht  otnerwise  drop  ouL 

**TME  STlCKLEfl" 

6  +  WPW— CTTgoS^This  ts  the  practice  tape  tor  the 
Novice  and  Technician  licenses.  It  is  made  up  of  one 
solid  hour  of  code,  sent  at  the  official  FCC  standard  {no 
other  tape  we  ve  heard  uses  these  standards,  so  many 
people  flunK  the  code  when  they  are  suddenly —under 
pressure— faced  with  characters  seni  at  13  wpm  and 
spaced  for  5  wprn).  This  tape  is  nol  memori^able.  unlike 
the  ianv  5  wprn  tape,  since  Ihe  code  groups  are  entirely 
random  characters  sent  in  groups  of  tive. 

-mCK  BREAKER" 

t3+  WPM— CT7313— Code  groups  aoaJ*^.  at  a  t>nsk  14 
pef  50  you  wil  J  be  at  ease  wtten  you  9l\  mtm  m  troni  of  the 
steely -eyed  gotfemmeni  inspector  and  he  stans  sending 
you  plain  larrguaQe  at  only  U  per  You  need  thts  eMra 
margin  to  overcoine  the  panic  which  is  universal  *n  |he 
test  siluaijons  When  you  ve  spent  your  money  and  time 
10  take  the  test,  you'll  thank  heaven  you  had  this  b^ck- 
bfeakmg  tape. 


*^COURAG£0US"* 

ao  +  WPM— CT7320— Code  is  what  gels  you  when  you 
go  for  the  Extra  class  Hcense.  It  rs  so  embarrassing  to 
panic  out  rust  because  you  didn  t  prepare  yourseM  wilh 
this  tap«.  Though  this  IS  only  one  mot^  fastef ,  ttie  code 
grotips  are  sf>  difficult  that  yoult  ain>o£t  tall  asleep  copy- 
ing the  t^CC  stuff  by  oofnparisqn  Users  report  thdit  tfiey 
can't  beUeve  how  easy  SD  per  really  is  with  thts.  fantastic 
one  hour  tape 


■^OUTRAGEOUS" 
25+   WPIi—CT7 325— This  is  the  tape  for  that  small 
group  ol  overachieving  hams  who  wou  Idn'  I  be  content  lo 
simply  satisfy  ihe  code  requirements  ot  the  Extra  Class 
license  it's  the  toughest  tape  we've  gol  and  we  keep  a 

eermanent  file  ol  hams  who  have  mastered  it.  Lei  us 
now  when  you're  up  to  speed  and  we'lf  inscribe  your 
name  m  73  s  CW   Ha»f  oi  Fame 


SSTV  TAPE 

•  SLOW    SCAN    TELEVISION    TAPE ^ 077350— Priie^ 

wtnmng  programs  Irorri  the  73  SSTV  contest  Ei^cellent 
for  Demo!  55.95/ 


•  BACK  ISSUES  — Compiei*  your  collection:  many  are 
prime  co^sectapies  now,  cJa5S«cs  m  the  fieid'  A  tuli  col- 
lect ro"  i&  an  mvaiuable  compendium  of  radio  and  elec- 
tronics knowledge' 

73300         73  BACK  ISSUE-  BEFORE  JULY  1900 

J  3.O0 
73  B ACK  ISSUE iij" LY  i 980  TkWiJ  OCT  1 98 1 

^..„  .  _..    S  3  50 

73  SACK  issue  NOV  r^e^^^^ 

%  3.50 

73  BACK  ISSUE-5  YOUR  CHOICE 

TT*<  i  .  I  I  >  ■  ■  IH  1  1  B  b  .1  TH-f  .1  I  .  .  ..J.  ,  J  .  .  ..  . •».;..»  l^».-.-Tr#+i*l  i  .«  9    I  Ul   ■    -3 

73  BACK  ISSUE"  10  YOUfl  CHOICE 
73  BACK  isSUE^2S  YOUft  CHOICE 

1,^ ....,■■-  -..-wmm^  ..  -r.  .  i-j  1  .  .1  ,  -t^d  i-mw-rw^ f-.-J.'^  ' -m  -  ■   VC  '  'l^ 


73350 

73350 P 

73005 

73010 

73025 

73125 


73  BACK  tSSUE-25  OUR  CHOICE 


.S14.0D 

Shipping:  Please  ad{l  $1.00  per  magazine.  Orders  of 
ten  maga^i^nes  or  twenty-five  magazines  add  S7  50 
per  order. 


V 


*Use  the  order  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  lo;  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  Include  check  or 
detailed  credit  card  information.  NoCO.D.  orders  accepted.  tl.SOforthe  llrst  book,  $1.00  each  additional  book  forU,S.  deUvery  and  foreign  surface,  Forfore<ph  airmail  $10.00 
per  book,  Please  aliow  4-6  weeks  for  delivery.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  (Prices  subject  to  change  on  books  not 
piublished  by  73  Magazine.]) 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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HAND  BOOKS  FOR 
THE  HAMSHACK 


THE  COMPLETE  SHORTWAVE  USTENER^S  HAND- 
BOOK. 3nd  EDtTIQN  £?y  Henk  Bennett  and  Harry  L 
Helms  This  comprshenslve  volume  contains  loads  of 
new  Information  Irom  afl  over  th«h  world  on  tKe  tat63t 
developments  in  5WL  technology  dubs,  associations, 
pcaettces  and  titat^gns  A  thOrOiifJ'^  guide  to  stations  of 
th«  wofid  by  ganera^  coniin^nul  ajaa  and  Ireauanc^  fs 
JnCliiilAfi  BK124T  $9  95 

THE  TEN  METEI^  FM  HAND  BOOK --try  Bob  H«tj  K9E[0. 
TH13  handtxxi*(  h^s  been  pub^isl^ed  to  Ne^p  the  ten  malm 
enirrus'ast  leafn  rnon  about  ttw  many  mHetltodf  lof  con- 
version^  and  tricks  ttiit  ar^  uA6d  I0  mak«  exitling  unjts 
work  better.  Join  ttia  great  "tinkerars''  otttie  world  on  ten 
FM  gnd  enjoy  th9  fantastic  amount  of  fun  In  communl- 
cattng  with  amateur  a  tat  Ions  worldwide  on  ten  meter 
FM  BKt190$4.9§/ 

THE  PRACTtCAl  HANDBOOK  OF  AMATEUR  RADIO  FM 
REPEATERS— by  Bilt  Paatemalt  WAfiiTF  tabttKK  of  73 
M^MZines  montiiiy  column  "Looking  Wesl'l  This  i&  the 
bodli  for  the  VHF/UHF  Rier.  comfjiled  ffom  matsfiai 
submitted  by  Dver  a  hundred  individuals,  clubs, 
or§anfj;aliotis  and  e<furipmeni  manutacfurers  A  ''must 
t^va'  tor  your  nain  attack  sli^lt.  aKll85  $12.9&.' 


THE  73  TEST 
EQUIPMENT  LIBRARY 


VOL  II  AUDIO  FREOUENCV  TESTERS— Jam-packed 
with  all  kinds  of  audio  frequency  tesi  equlpmant  If 
you  Ye  into  SSfi.  mTY,  SSTV,  etc  ,  this  took  is  a  musl  for 
yoti,  ,  a  good  book  fof  hi-fi  addicts  an<l  experim^ntars, 
too!  LB7360$4  95- 

VOU  in  RADIO  FREQUEHCY  TESTERS— Radio  trequan- 
cy  waves,  the  oofrtnvori  Oefiofninator  of  amailaur  radia 
Such  iiems  as  SWT^,  antenna  impedance,  line  impock 
ance,  RF  output,  and  jiftid  strength;  detaii&d  instructions 
on  testing  these  items  includes  sections  on  signal  gen- 
eratora,  crystal  calibrators,  grid  dip  osoillatorg,  noi^B 
Qenerators,  dummy  loads,  and  much  more. 
LB?36t  M.i^.* 

VOL.  rv  iC  TEST  EQUIPMENT— Becoina  a  trouble^ 
shooting  Wizard*  In  iftis  tourtn  volume  of  ^he  73  TEST 
EQUIPMENT  LEBRARV  are  42  tiom*  conatroctron  pfOh 
acts  tof  buildtng  Tesi  equipmeni  10  work  with  your  Ham 
station  and  in  servicing  dr0t»i  equipmeni,  Plus  a 
Cumulative  mdex  for  ait  four  voiymes  for  the  72  TEST 
EQUIPWENT  LIBRARY,  1^7362  W.QS' 

AF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD —  BK 1044— Rl  burst,  fund  Ion.  square  wave  gafi- 
erators,  variable  lenglh  pul^e  generators— 100  kHz 
marker,  if  andrf  s  weep  generator  s.aud  loose,  af^rf  sig- 
nal injecfor,  \A%  MNzsynitiesriar,  digital  readouts  for 
counters,  ^everai  counters,  prescale^r.^  microwave 
metet.  etc.  25^  pages  eKt(H4  15.96,* 
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THE  CONTEST  COOKBOOK-^ This  book  reveals  tha 
secrets  of  thai  eHte  group  ol  operators  who  top  the  list 
when  the  contest  results  are  pubtishe^j.  It  contains 
detailed  suggestions  tor  the  ftrst  lime  con  tester  as  wen 
as  tips  for  the  advanced  operator.  DoifieMic,  DX,  and 
specialty  contasis  are  all  dtscussed.  complete  w^th 
pfK^tograpbs  and  diagrams*  showirtg  the  tQuipment  and 
opefatir^  aids  used  by  ttie  tog  scorefs  For  Ihesertous 
Iconleste*.  0K7J38  S5,95. 
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TOOLS  &  TECHNIQUES  FOR  ELECTRONICS— by  A,  A, 
Wk:ks  IS  an  easy-to-understarvd  book  written  tor  the 
t]eginnirtg  kitbuiFder  as  we^i  a$  th^e  experienced  nob^ 
tiyiai  tt  tias  numerous  piciuras  and  descriptions  of  the 
sate  and  correct  ways  lo  ust  basic  and  specialised  tools 
for  electronic  projects,  as  weU  as  speciaiiied  metal- 
working  tools  and  the  chemical  aids  which  are  used  in 
repair  shops.  BK734eS4.&5.* 

BEHIND  THE  DIAL— This  book  e^fplams.  in  daiail, 
What's  going  on  on  ail  the  frequencies,  from  shortwave 
up  to  mtcrowsve.  It  gives  the  reader  a  good  idea  of  what 
tie  can  find  aiid  where  to  ttnid  it,  including  some  of  ttie 
secret  stations  such  as  th«  Q.LA.  and  ttve  F.BJ. 
Evefy thing  is  Covered  sJiorl  of  miCftMrav9  moniioring 
Anyooe  interested  m  {kurchftstfVd  a  s^hortwave  receiver 
should  tiave  a  copy  of  this  tx)bk,  surveiiiance.  station 
layout  consideration,  antenna  systems,  interface,  arnl 
the  electromagnetic  spectrum,  are  included, 
9K7307   S4. 96 

THE  NEW  WEATHER  SATELLITE  HANDBOOK-by  Dr, 
flalph  E  Taggart  WB8D0T  Here  is  the  completely  up' 
dated  and  revised  edition  coniaiining  all  Ihe  informa- 
lion  on  the  most  sophisticated  and  effective  space 
craft  now  in  orbit  Ttris  book  serves  t>oih  I  he  eipert- 
enCMt  amateur  satellite  enthusiast  and  the  newcoiner. 
It  IS  an  introduction  to  satellite  watching,  providing  all 
the  information  required  to  construct  a  complete  and 
highly  etfetlive  ground  station.  Solid  hardt^are 
desiigns  and  a^'  ihe  instructions  necessary  to  operate 
the  equipmeni  are  included  For  eitperimeniers  who 
afe  operating  stahonSr  Ihe  book  details  aii  procedures 
necessary  to  modify  equipment  tor  the  new  series  of 
spacecraft  Amateur  weather  sale  I  Hie  activity  repre^ 
sents  a  unique  biend  of  tnf^^rests  encompassing  elec- 
tronics, meteorology  and  astronautics  ^toin  the  prtvh 
leged  few  m  watching  tti$  $peciacle  of  earth  as  s.een 
from  spac^  on  your  own  monitoring  equipment 
eK73a3$8  9S.' 


liEV/ 


THE  CHALLENGE  OF  160— The  growth  of  amateur  radio 
today  is  encouraging  the  use  of  160  meters,  Ali  the  In  lor- 
matlon  necessary  to  get  started  on  this  unique  band,  the 
all-trnpoftant  antenna  and  ground  syatems  are  described 
in  detail.  Also,  bow  to  get  on.  top  band  operating  tips, 
lop^band  Iransmitters,  propagaiJon,  weatticif  receiving 
equipment,  and  more  are  covered  in  full.  JYm  introduc- 
tion contains  tniete-stin^  pf^tos  of  Slew  Piefry's  ittve 
King  ol  160)  shack.  This  reference  is  useful  to  new  and 
experienced  top-t>and  operators  BK73Q9  S4.95 

INTERFERENCE  HANOBOOK-by  William  R  Nelson, 
WA6EQG  — This  timely  tiandbook  covers  every  lype  of 
RFI  problem  and  gives  you  the  solutions  based  on 
practical  experience.  Covers  interference  to  TV,  radio. 
hi'fL  telephony,  radio  amateur,  commercial  and  CB 
equipment.  Power  line  mterte^ence  is  covered  in  depth 
—how  to  locate  it,  cure  it.  work  with  ttia  public,  safety 
precautions,  how  to  tram  RF/1  investigators.  Wntfen  by 
an  RFt  expert  with  33  years  of  eiperience.  this  profuse- 
ly iMustfaled  book  rs  packed  wiih  practicai  easy-to- 
under  si  and  i  n  forma  t  ion  &K  1 230  S6 ,  95 ,  * 

OWNER  REPAIR  OF  RADIO  EOUlPMENT-by  Frank 
Gl^sg  K6R0.  Here's  a  book  thai  will  leach  you  an  ap- 
proach to  troubleshooling  without  a  shack  full  of  test 
equipment.  Written  in  a  narrative,  non-mathematical 
style,  It  will  encourage  you  to  successfuily  Mh:  your  own 
rig  problems  80  lo  90%  of  the  time  Even  tf  you  dofi't 
want  to  fiK.  you  can  learn  a  lot  about  how  thmgs  vrOfk 
and  fail  Add  to  your  iit>rary  and  psfsonal  eirpertise. 
aK73 10*7.95.- 


EVERYTHING  VOU  ALWAYS  WANTED  TO  KNOW 
ABOUT  AMATEUR  TELEVISION,  (bui  wera  afraid  to  askj 
—  By  h^ike  Stone  WBtOCD.  This  book  is  a  compiete 
guide  to  setting  up  your  own  amateur  radio  television 
station.  It  contains — A  history,  what  equipmeni  y^u 
need,  video  theory,  cameras,  recorders,  lighilng.  special 
etiocts,  sound  ATV  DXing.  mobile  FSTV.  ATV  repeaters, 
ATV  groups,  building  projects,  leat  equipmeni,  dealer  di- 
rectory; a  cumulative  index  of  over  10O0  articles  on  ama- 
teur TV  and  much  more.  This  Is  the  new,  1§B2  edrtlon 
From  the  publishers  of  Amateur  Teie¥fS!Oii  Magazine. 
$S.9S  8Kia44 

WORLD  PRESS  SERVICE  f REaUENCl£S-by 
TFiomas  Harrington  Can  t  wait  to  hear  tne  evening 
news,  or  are  you  wondering  about  thfl  news  that  you 
arenr  hearing''  Receive  by  Radio  Teletype  IHTTYJ  itf 
the  world  news  and  financial  happenings  from  the 
worldcapitolsona2^  hour  a  day  basis  Thifii  book  gives 
you  the  frequencies  and  limes  of  broadcast  of  such 
news  services  as  AP,  UPI.  Reuters,  TASS,  VGA  and 
London  Press.  AJso  included  Ls  an  Introduction  to 
RTTV  wpth  information  on  equipment,  antennas,  abbre- 
viations—everything you  i^eed  10  get  started  in  RTTT, 
BK1202  tf  95- 

SSQ  THE  MrSUNDEflSTOOP  MODE- by  James  B 
Wilson,  Single  SidebarK3  Transmissron  thousajids  ot 
us  use  ii  every  day,  yet  it  remains  one  of  the  least 
understood  facets  of  afnateur  radfo.  J  B.  Wjison 
presents  several  methods  oi  sideband  generation,  am 
ply  illustrated  with  charts  and  schematics,  which  wiii 
enable  ihe  ambitious  reader  to  construct  his  own  side^ 
band  generator  A  must  for  the  lechnicaily-senous  ham, 
BK73St  S&,50  * 

PROPAGATION  WIZARD'S  HANDSOOK-  by  J.  H 
Neisofi.  WYw<i  sunspois  riddled  the  worldwide  com- 
munications networks  of  The  i9<0s,  John  Henry  Nelsofi 
lod4(ed  to  ttie  plsneis  for  an  answer  The  resuti  was  a 
theory  of  propagation  torecashng  based  upon  inter- 
planetary align  mem  thai  made  the  author  if>0  rfiost  re- 
liable iorecasier  m  Ameriica  today  The  tK>ok  provides  an 
enlightened  kooh  at  communications  past,  present,  and 
future,  as  well  as  teaching  the  art  of  propagaiton 
forecasting.  BK730a  $695/ 

fC  OPAMP  COOKBOOIC— by  Walter  G,  Jung  Covers 
not  onJy  the  baste  theofy  of  Ihe  IC  op  amp  in  great 
detail  but  also  includes  over  2bO  practical  circuit  ap 
plications,  liberally  illustrated   592  pages.  SV}  x0t>^, 
sot!  bo  u  nd   BK 1 028  tl  4 ,95  ' 


V    pi 


*  Uae  the  order  card  in  this  magazine  or  itemize  your  of<faf  On  a  separate  piece  of  papef  and  mail  to  73  Radio  Bookshop  •  Petertx>rough  HH  03458  Be  sure  to  Include  check  or 
detailed  credit  card  in  formal  ion.  No  C.O.D.  orders  accepted.  St. 50  for  the  first  book,  S1.00  each  additional  tiook  for  U.S.  delivery  and  foreign  surface.  For  foreign  airmail  SIO.OO 
per  boolL.  Please  allow  4-6  vveeks  for  delivery.  Questions  regarding  your  order?  Ptease  write  lo  Customer  Service  at  the  atx>ve  address  jPnces  subject  to  change  on  lx>oks  no! 
published  by  73  Magazine.) 

- — FOR  TOLL  FREE  ORDERING  GALL  1-800-258-5473 
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VHF  ANTENNA  HANDBOOK— The  new  VHP  Ai\te(ina 
Handbook  detaiFs  the  theory,  design,  and  construclion 
of  hundreds  ol  dilferent  VHF  and  UHF  antennas.  .  .a 
pr3<;tical  book  writtefk  fdr  th?  ah;erage  amafeur  who 
taH«s  joy  in  building,  riot  full  of  complex  formulas  fortfi^ 
design  ftirgineef  Pac6(e<j  wrlh  fabulous  antenna  projecis 
yoy  can  Duikt  dK73&3  ^96  ' 

«  BEAM  ANTENNA  HANOBOOK  (N«w  5m  «dition»^ 
BK'(i97  — Vagj  pe^m  theorjf.construchonaJKJop^faiion 
Informauon  on  wire  beams.  SWR  cufves  and  matching 
systems  A    rnust  '  for  senous  DXers  $5.95' 

«  VHF  HANDBOOK  FOR  RADIO  AMATEURS- BKl  196 
— ContnainB   in  tor  mat  ion  on  FM  theory,  operatipn  and 
equiiHneni.  VHF  artienna  desitrLand  constfuci^on.  saie« 
Nte-EME,  and  \tm  i>ewest  soiid-stat^  c*rcuit&  S6  95" 

•  THE  RADIO  AMATEUR  ANTENNA  HANDBOOK  — 
BK1199— Aff  about  wife  antenr^as.  beams,  tuners, 
batyns,  coax,  radials,  SWR  and  towers  Clear  and  com- 
plete InfQrmatfon  S6.95' 

•  SIMPLE^  LOW  COST  WIRE  ANTENNAS  FOR  RADIO 
AMATEURS-  BK12O0— All  new.  data  and  every  in  ing  you 
A  ant  to  Know  about  Kowhco$(.  muMi-b^nd  antenr^ds.  meM- 
pensive  beams,  invisible  antennas  for  riairijs  m 
"tough'  tocaitons  $6  9S' 
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PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR 
— A  manyai  describing  Itow  to  equip  a  ham  slailon  with 
a  suHable  antenna.  A  wide  rarn^e  of  antenna  topics, 
systems,  and  accessories  are  presented  giving  the 
reader  some  food  for  thou  ©hi  and  practical  data  for  con- 
struclJor>.  Designed  to  aid  the  experienced  ham  and 
novice  as  well.  Only  QK1016  $9.96  ' 

73  DIPOLE  AND  LONG  WII^^E  ANTEN NAS-bv  Edward 
M  Noll  W3FQJ  This  is  the  lirst  c<^llection  oJ  virtually 
every  ty|>e  or  wire  antenna  used  by  amateurs  includes 
dimefisions.  conhgurations.  and  del  ailed  construction 
data  lor  73  different  antenna  types  Appendtces 
descf  Ebe  the  constructron  of  noise  bridges,  line  tuners, 
and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr  BK1016  *5,50/ 

*ALL  ABOUT  CUBICAL  QUAD  ANTENNAS  |2nd  edi 
ttonj—BKiiSS-'ThB   "'Classic'  on   Quad   des^pn, 
theory,  consiruction.  «nd  o^ralion.  New  2nd  edition 
conliins  n««  t«ed  ind  m«tching  systom^  «nd  n«w 
data.  S&.95.* 


•  HOW  TO  DEFEND  YOURSELF  AQAINST  RADAR- BKI 20 1-^by  Bruce  F  Bogner  and  James  R,  Bodnar,  a  lawyer 
and  radar  expert  This  book  gives  you  Ihe  ammunition  to  challenge  the  radar  "evidence"  tt>ar  usually  leads  lo  a 
speeding  conviction  The  ma|or  pari  of  the  t>ook  details  the  inner  workings  of  radar — you'll  becotne  more  of  an  ex- 
pert than  mosi  police  officers  and  Judges.  The  rertiamder  of  the  bOoK  outlines  how  io  defend  yourself  against  a 
speeding  tichel— the  observations,  measures  and  tesitmony  you  iiHiM  obtam  todefefKl  yourself  wtlhout  tliehefp  of 
a  lawyer.  The  price  i$  a  lol  less  than  a  tme!  S695* 

MICROCOMPUTER    BOOKS 


ANNOTATED  BASlC-A  NEW  TECHNIQUE  FOR  NEO- 
PHYTES. VOL  %  4  2—Annotme^  BAStC  explains  the 
cofnpleicilies  of  modem  BASIC  tt  mcludes  corrrpleie 
THSio*  Level  II  BASIC  programs  that  you  can  use.  Each 
program  is  annotated  to  enplain  in  step-by-step  lashion 
the  workings  of  the  program,  Programs  are  flowct>ar$ed 
to  a^^isted  you  in  following  the  operational  sequence. 
And— each  chapter  Includes  a  description  ol  the  new 
concepts  which  have  been  introduced. 
Volume  1  BK7384  51095  Votume  2  0K73S5 SIO 95 

HOBBY  COMPUTERS  ARE  HERaif  yoii  want  to  come 
up  to  speed  on  tiow  computers  work — hafdware  and 
software— this  is  an  excellent  book.  It  si  arts  wtth  fun- 
damertials  and  expfalns  the  circuMs  and  the  basics  of 

programming,  along  witti-  a  couple  ol  TVT  construction 
projects.  ASCII,  Baudot,  etc  This  book  has  the  higheat 
recommendations  as  a  teaching  aid  %2A1,  BK7322 

KILOBAUD  K  LASS  ROOM— By  George  Young  and  Peter 
Stark.  Leaming  electronics  tlieory  wltfiout  practics  tsnt 
easy.  And  it's  rvo  fun  to  build  an  elecironlcs  project  titat 
you  can't  use.  Kifotaud  Ktassmom  th^  pdpiMM  seiies 
first  publislied  m  KifobatKi  Mtcrocomputmgr  combines 
ttieory  with  practice.  This  Is  a  practlcsf  course  In  digital 
electronics.  It  starts  out  with  very  simple  electronics 
projects,  and  by  the  end  of  Ihe  course  you'll  construci 
youf  own  working  microcomputer!  BK73d6  $14.95 

•  40  COMPUTER  GAMES--fiK73a?—ror{y  games  in  att 
in  nine  dtff^efit  categories  Games  for  large  and  small 
systems  and  even  a  section  on  calculator  games  Many 
ve^tons  of  BASIC  used  and  a  wide  variety  ol  systems 
fepresented-  A  must  tor  the  serious  computer  games- 
man,  $7:95* 

•  UNDERSTANDING  AND  PROGRAMMING  MICRO* 
COMPUTERS— aK7382— A  valuable  addition  to  your 
computing  library  Thts  two- pari  lejit  includes  I  tie  best 
articies  that  nave  appealed  in  73  and  Kilobaud 
Microcomputing  ma§a^tf>es  on  itie  tiardware  ^nd  sa^V 
ware  aspects  of  microcomputing  Weilkriown  auttwrs 
and  we^i-stiuctured  text  nelprs  the  reader  gel  tnvoilved. 
S1Q9&' 


TEXTEDIT— A  Complete  Word  Process[r%g  System  in 
kJI  iorm^by  Irwin  Rappapori.  r£X7£0/f  ia  an  i n expert 
s^ve  wofd  processor  that  yisu  can  adapt  to  suit  your 
needs,  from  wntmg  form  lefterBto  large  tenuis.  I!t  is  writ^ 
ten  in  modules,  so  you  can  load  and  useonry  those  por- 
tions  that  you  need.  Included  are  modules  Ihat  perform 
right  iustificatlon,  ASCII  upper/lowercase  conversion, 
one-key  phrase  entering,  complete  editorial  functions, 
and  much  morei  TEXTtOlT  is  written  In  TRS-fiO'  Disk 
3 ASIC,  and  the  modules  are  documented  in  the 
author's  admirably  clear  tutorial  wriiing  s^le-  Not  oniy 
does  Irwin  Rappaport  explain  how  to  use  TtXJtQlTi  he 
also  explains  programming  techniques  implemented 
in  Ihe  system.  TEKTBOlT  is  an  inexpensive  wofd  pro- 
cessor that  helps  you  learn  about  BASIC  p^og^arT^ 
mi  no.  it  is  written  for  TRS'80  IVtodols  I  and  III  with  TRS- 
DOS  2.2/2.3  and  32K,  *TRSQO  and  TRSDOS  are  trade- 
marks  of  ihe  Radio  Shack  Division  of  Tandy  Corpora^ 
tion,  BK7387  $9  97 


•  SOME  OF  THE  BEST  FROM  KILOBAUOfHICROCOil' 
PUTtNG  — BKHM  —A  collection  of  the  best  articles  that 
have  recently  appeared  en  Kilobaud/  MICROCOMPUT 
iNG.    Included   is   material    on    the   THS^   and   PET 

systems.  CP^M,  \h^  wmiBOBbiZQQ  chips,  the  ASR-BS  ter- 
minal Data  base  management,  word  processing,  text 
edilorsandfilesiructuresarecovefed  too.  Programming 
techniques  and  hardcore  t\ardware  construction  proj- 
ects for  modems,  hioh  ^ipeed  cassette  mt  effaces  and 
T^n"s  are  also  incfuded  in  this  large  formal,  200  plus 
page  edition  S10  9S  ' 


THE  NEW  HOBBY  COMPUTERS^Thls  book  takes  up 
from  where  '^HOBBY  COMPUTERS  ARE  HERE!"  leaves 
off.  with  chapters  on  Large-Scale  Integration,  how 
to  choose  a  mlcToprocessor  chiip,  an  introduction 
to  programming,  lowHDctst  I/O  for  a  computer,  oom- 
potef  arithmetic,  ctfecMne  memory  boards,.. and 
mucfi.  much  more!  DarCl  mias  Ifiis  tr^mertddus  vai^! 


COOK  BOOKS 


TTL  COOKBOOK— by  Don  Lancaster    Explains  what 
TTL  IS,  how  ii  works,  and  how  to  use  it  Discusses  prac 
Ileal  applications,  such  as  a  digital  counter  and  dls- 
pliay  system,  events  counter,  electronic  stopwatch, 
digital    vottmeter    and    a    digrtal    lacfiomeler 
BK1063$9.50  ' 

CMOS  COOKBOOK— by  Don  Lancaster.  Details  the 
application  ol  CMOS,  Ihe  low  power  logic  family 
suilable  for  mosi  appl^catmns  presently  dominated  by 
TTL  Required  reading  for  every  serious  d+gital  ex- 
perimenter:  flKlOll  f?0  50.' 

TVT  COOKBOOK— by  Don  Lancaster  Describes  the 
use  of  a  standard  television  receiver  as  a  micropro- 
cessor CRT  lermmat,  EJtpJains  and  describes  charac- 
ter generation,  cursor  control  and  interface  informa^ 
tion  in  typical,  easy4o-understand  Lancaster  style 
BK10&4$9.95.' 
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WORLD  REPEATER  ATLAS— Completely  updated,  over 
230  pages  ot  repeater  Us  lings  are  indexed  by  location 
and  frequency.  More  than  50  maps  pinpoint  20OO  repeat- 
er locations  througboul  the  USA  Foreign  listings  in- 
clude Eufope,  the  MJddle  East,  South  America,  and 
Africa  S4  95*  BK73t5 


THE  MAGIC  OF  HAM  RADIO— by  Jerrold  Swank 
WQHXa  Under  various  callsigns.  W8HXR  has  been 
heard  on  the  ham  t^nds  since  1919.  He  has  watched 
amateur  radio  grow  from  the  days  of  Model  A  spark  colls 
to  an  era  of  microprocessors  and  satellite  cpmrnunlca- 
tlons.  Jerry  has  lesponded  io  calls  for  help  from  earth- 
quake-striekn  Managua  and  tornado- ravaged  Xenia,  Ant- 
airclica*  one  of  man  s  Joneltest  outposts,  has  been  a  bit 
less  lonely,  thanks  to  Jerry's  tireless  imonepaiching  ef- 
forts Drawing  or^  his  own  ookylul  experiences  and 
tPiose  of  many  other  hams,  Jerry  has  competed  this  word- 
picture  of  ham  radio  during  the  past  six  decattea. 
BK73ia  $4.95 

A  GlilDE  TO  HAM  RADIO-by  Larry  Kahaner  WB2NEL. 
What's  Amateur  Radio  all  a  bout '^  You  can  learn  the 
t»asic$  of  this  fascinating  hobby  wi|h  this  excel  lent 
tjeginfier's  guide  It  answers  ttie  most  frequentfy  asked 
questions  in  an  easyHgoing  manner.  ar>d  it  show^s  the 
best  way  to  go  about  getting  an  fOC  license  A  Gukfe  to 
Ham  Radio  is  an  ideal  introduction  lo  a  hobby  enjoyed 
by  people  aroynd  the  world  S4.95  '  BK7321 

WORLD  RADIO  TV  HANDBOOK  1982^  25TH  EOmON 
— This  book  is  the  bible  ol  international  brodidcasters, 
providing  the  only  authoritailve  source  of  exact  Informa^ 
tion  about  broadcast ng  and  TV  stations  world  wide. 
This  1961  edition  is  complelefy  reifised,  gMrvg  com- 
pret^nsrve  coverage  of  st^oft.  me<|ium  and  long  wave. 
S60  pages  of  vitai  aspects  of  world  hstening. 
S16  50  BKna4 
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MOST 
UP-TO-DATE 

REPEATER 

ATLAS 
AVAILABLE! 

INCLUDES: 

•  LISTINGS  BY  STATE  AND  COUNTRY 

•  LISTINGS  BY  FREQUENCY 

•  MAPS  FOR  EACH  STATE 

•  28  MHZ  THROUGH  1296  MHZ 

•  PERFECT  FOR  MOBILING 

•  WORLD  REPEATER  ATLAS— BK73  15— Completely 
updated,  over  230  pages  of  repeater  listings  are  in- 
dexed by  location  and  frequency.  More  than  50  maps 
pinpoint  2000  repeater  locations  throughout  the  USA. 
Foreign  listings  Include  Europe,  the  Middle  East.  South 
America    and  Africa.  $4.95. 
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Selling  73  Mag- 
aztne    will    make 
money  for  you.  Consid- 
er the  facts: 
Fact  #1;  Selting   73  Magazine 
increases  store  traffic— our  dealers 
tell   us  that   73  Magazine   is  the  hot- 
test-selling amateur  radio  magazine  on  the 
newsstands. 
Fact   #2:   There    is   a   direct   correlation    between 
store  traffic  and  sales^increase  the  number  of  people 
coming  through  your  door  and  you1l  increase  sales. 
Fact  #3:  Fact  #1   -i-   Fact  #2  =   INCREASED  SALES, 
which  means  more  money  for  you.  And  thals  a  fact. 

For  information  on  selling  73  Magazine,  call 
800-343-0728  and  speak  with  Ginnie  Boudrieau.  our 
bulk  sales  manager.  Or  write  to  her  at  73  Magazine^ 

80  Pine  St.,  Peterborough,  NH  03458. 
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GENERAL  LICENSE 
STUDY  GUIDE 

t>Y  Timothy  M.  Daniel  N8RK 

This  rs  the  complete  guide  to  the  Generat  License. 
Learning  rather  than  memortzrng  Is  the  secret.  This 
Js  not  a  question-and-answer  guide  that  will  gather 
dust  when  the  FCC  issues  a  new  test.  Instead,  this 
book  witl  be  a  helpful  reference^  useful  long  after  a 
ham  upgrades  to  Genefal.  Includes  up-to-date  FCC 
rules  and  an  application  form. 
ORDER  yours  today  and  talk  to  the  world. 
SG7358       $6.95 
NOW  AVAILABLE!  IN  STOCK  AND  READY  TO  SHIP 
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STUFF 


With  the  AEA  MBA-RO  Reader 

Automatic  display  of  trans- 
mitted and  received  Morse 
and  RTTY  coded  signals  has 
come  of  age.  It  is  proving  to 
be  most  v^^orthwhile  for  im- 
proving ones  own  transmit- 
ted '*fist"  and  for  allowing 
SWL's  or  visitors  the  oppor- 
tunity to  experience  the  thrill 
of  Amateur  Radio  coded 
transmission. 


b 


While  no  machine  can  yet 
match  the  ability  of  a  skilled 
CW  operator  in  copying  poor 
fists  or  signals  buried  in  the 
noise,  the  MBA-RO  by  AEA 
exceils  even  when  compared 
against  units  costing  much 
more.  The  large  32  character 
display  allows  much  easier 
reading  than  shorter  displays, 
especially  at  higher  speeds 
such  as  60  WPM  or  100  WPM 
RTTY.  The  MBA^RO  also  fea^ 
tures  dual  fiiters  for  RTTY 
decoding  of  either  170  Hz  or 
425  Hz  (easily  changed  to  850 
Hz)  shift  transmissions. 

For  more  details,  write  for  our  latest 
catalog  or  visit  your  lavorile  deafer 

Prices  and  Specificaiions  subject  to 

change  without  notice  or  obligation. 

Software   '  copyright  by  AEA. 

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 
f   P,0.  Box  C2160, 
Lynn  wood,  WA  98036 
(206)  775-7373 
Telex:  152571  AEA  INTL 

^^  ^M  ^^  Brings  you  the 
tf'^^H^^  Break  througK! 
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STAR  VIEW  MODEL  12K 

•  Complete  System 

•Easy  to  Install 

•  Reasonably  Priced 

•  UPSShippable 
Weight  125  Pounds 

•  More  than  1 00 
Channels  Accessible 

THE  STAR  VIEW  12K  SYSTEM  KIT  CONTAINS: 
•12Foot  Antonnft 
•Atimuth  Elavation  Mount 
•24Chann«l  Recafver 
•120°  Low  HmM  Amf>llfi«r 

•  F««d  Horn 
•Cal»l#t  &  Cdnpact&rt 

•  No  Modular  Included 
IMav  be  ordered  separately  for  $79.S&) 

Available  through  your  local  Craig  Star  View  dealer  ■  Call  or  write  for  information 
Daalership  inqukies  welcome  *  Price  subject  to  change  without  notice. 


H&R    COMMUNICATIONS,    INC.    Subsidiary  of  CraigCorp 
Route  3,  Box  103G  Call  800-643  0102 

Pacahontas,  Arkansas  72455  "^  ^  or501  647  2291 


fir    ENGINEERING'S 

VHF  H.T.  CONVERTERS 


•  DOUBLE  SAND    HC-V,  HC-U2 


•  SINGLE  BAND  HC-V220 


•  Bl- LATERAL  PROTECTION    AGAINST 
ACCIDENTAL   TRANSMISSON 
FOR    UP  TO    5  WATTS 

STANDARD  ^^^  •  USES  SINGLE 

CONNECTORS 


HC-V 

154-158 
159  -163 


HC-U2 

460  -464 
480-484 

HC-V220 

221-225 


AAA  CELL 


LOW    LOSS 
COUPLING   TO 

ANTENNA 


OFF    RETURNS 
TO   NORMAL 
TRANSCEIVER 
OPERATION 


SIZE-  approx 
2x1,5  xl.5 

weight: 
3.9   ozs. 


HC-U2 

$72-45 


M -SQUARED 
ENGINEERING,  INC. 

1446  LANSING   AVE- 
SAN  JOSE.CA.  95118 

14081266-9214 


m-:i 


HC-V220 

$62.45 


DEALERS 
WELCOME 


Shipping    Included 

Calif,  resldants  add 
6.5%  sales  tax 


HAM    ACCESSORIES 

OAIWA  -     HIGHLY    MOBILE    REMOTE    MIKE     SYSTEM,        AUTOMATIC 
ANTENNA     TUNER,      2     METER      HT     AMPLIFIER,       CROSS 
NEEDLE      POWER     METER,        AUDIO      FILTER 

NYE     VIKING-     CW     POWER    IAMBIC     KEYER,      3KW     ANTENNA 
TUNER,      HEAVY       DUTY        KEY 

SAVE  "$$"  AND  "00" 

UNADILLA   REYCO    -      ANTENNA       TRAP,         FILTER        TRAP 
VAN    GOROEN     ENG    -    ANTENNA       &ALUN 
MANY    ANTENNAS,      BOOKS,      TUBES,       ETC. 


RADIO    ACTIVITY 

531  West   Collins   Drive 
Casper,  Wyoming  82601 


^ai5 


ROM-116 

Now  includes: 

•  TEXT  EDITING 

•  RTTY  PICTURES 

•  SAVE  TEXT  TO  DISK  Detailed  brochure  avajJable  on  request 


Featuring: 


1200  BAUD  OPERATION.  Mot  limited  to  110  baud 
because  of  ttming  loops.  60,  66,  75  4  100 
W.P,M.  Plus  110.  150.  300.  600  &  1200  baud 
operations  possible. 

FLEXJfllLITY  OF  OPEflATION.  Instantly  change: 
Baud  Rates;  Program  Mode  (ASCII/Baudot); 
Program  Status. 

SPLIT  SCREEN  VIDEO.  Transmit  &  receive  data 
dispfayed  separately. 

REAL  TIME.  Automatic  CW/ID  without  user  in- 
tervention. Automatically  ■ 
updates  at  end  of  month  ^^h  ^nAr.iH 

or  year.  ^^S  vliUUin 

nkroProdiicts 


Dt:her  features 
include^ 

Two  Serial  Ports 
Fourteen  fluflers 
Automatic  CW/ID 
Transmit  Control 
Selective  Call  Feature 
Error  Correction  8i  Editing 
Word  Wr  aping 
Easy  to  Interface 
30  Day  lincondrtionat 
Guarantee 

Hardware  Requirements: 
TRS-eOModeHoflll  16K 
EXTERNAL  TERMINAL  UNIT 
REQUIRED 


HOT  SUMMER 


SALE 


TCOM 


SALE  $989 

UST  S1099 

HF  THans  .  DtgiiaL  Dual  VFOs 
EX  238  Power  Supply   Call  Fqr  Quote 


M\ESSZi 


^** 


f  IC-505  V 

i^/  S449  SALE  $399 


6M  Mullimod"  FM  Option.  3WnOW 

^^        FT-102 

SALE  $1029 

UST  til 49 

HF  Digilar  Transceivef 
Inc,  FM.  240 W  DC 


YAESU 


>- 


FT-230R  V 

S35995  SALE  S319 


2U.  FM,  Mobile 
LCD  Dual  VFOs    Memory  25W 


ICOM  YAESU  HANDHELOS 


IC  2A/2AT  S243  00 

IC  3Ai3AT  220  S2€9  00 

IC  4A;4AT  440.         ...  $269  00 

FT  20aH  2M i3l9.O0 

FT  ?OaR   440   ...,»..  +  .  *319, 00 


l2tS.D0 
S242D0 
1242.00 


HAL  COMMUNICATtONS 

ON  DISPLAY  AT  EFB 


CT  2100  Commynicaiions  Terminal 
KB  2100  Keyboard 
OS- 3 100  Terininal 


Full  Line  Available 

Saityo  &  ZfnMh  MonHors 
in  Slock  at  Special  Prkes 


UPS  Charges  Noi  Included. 
Prices  Subtec!  lo  Change  Wftltoui  Notice 


606  State  Street.  P.O.  Box  892-R*  MarysvHJe.  WA  98270  •  (206J  659-4279 


"Ufiti  ciuig* 


E/ecfron/c 
EqulpmenX  Bank 

Sie  Mill  Si  .  1^  £    Vienna   VA  221B0 

703-938-3350 

Tues     W&a     Fn      » 0  AM -5PM 

Thufs.,   tOAM-9PM    Sat     lOAM  ^PW 
Closed  Sun    &  wion 


Plan  a  visit  neit  time  you're  in 
Washington,  DC* 

SORRY:  NO  CODs 


^S##  Ltsi  of  Adve^rUsets  on  psg^  t30 
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5 


DX 


Chad  Harm  VP2ML 

Box  4B81 

Santa  Hosa  CA  95402 

NAVASSA  ISLAND  KP2A/KP1 

An  automated  lighthouse 
caps  the  tiny  island  of  Navassa, 
a  few  miles  off  the  coast  of 
Haiti  Navassa  meets  the  sea  in 
an  unbroken  ring  of  high  cliffs, 
with  no  safe  harbor  or  landing 
sile.  It  (ies  15  hours  from  the 
nearest  assistance  by  boat  and 
even  further  from  hetp  by  any 
other  means.  But  Navassa's 
status  as  a  separate  "country** 
under  ARRL  DXCC  rules  en- 
sures  a  continying  flow  of  DXers 
to  the  island. 

The  latest  and  most  success- 
ful  such   DXpedition   invaded 

Navassa  this  last  March,  under 
the  auspices  of  the  International 
PX  Foundation.  One  member  of 
that   trip,  Terry  Baxter  N6CW, 


related  his  experiences  to  me  at 
the  International  DX  Convention 
in  Visalia  CA  last  April.  Thanks  to 
Terry  for  this  story» 

John  Ackley  KP2A  had  often 
thought  of  a  DXpedition  to 
nearby  Navassa.  The  fsland  is 
perfect  for  such  a  trip:  It  is  within 
a  reasonable  boat  ride  from  well- 
stocked  ports;  licensing  is 
automatic,  as  it  is  part  of  the 
United  States;  the  Coast  Guard  is 
reasonable  about  issuing  land- 
ing permission;  and  it  is  a  known 
quantity.  In  other  words,  you 
know  exactly  what  you  are  get- 
ting into,  unlike  some  more 
disputed  DX  locations,  such  as 
Spratly.  The  tact  that  Navassa 
did  not  rank  in  the  top  73  of  the 
most  wanted  list  from  The  DX 
Bulletin  survey  (the  benchmark 
of  all  such  listings)  was  the  only 
drawback  to  the  operation,  But 
increasing    interest    in    DX 


The  KP2AmP1  crew  at  Lulu  Bay  on  Navassa,  From  teft:  WA2M0E, 
KP2A,  W$DX/VP2Vl  KQOO,  W2UB,  N200.  K^MEM;  N6CW in  back. 


W2UB  ciimbs  the  mfamous  Navassa  Ladder  while  KBCW  provided 
moral  supports  fmagtne  hauling  a//  the  OXpedtdon  material  up  this 
(adder,  froni  a  tiny  dinghy  tossing  in  the  waves! 
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throughout  the  world  ensured 
plenty  of  Interest  In  such  a  trip. 
John  pressed  ahead. 

He  had  plenty  of  help.  He  had 
founded  the  International  DX 
Foundation  in  1973  to  promote 
international  goodwIH  through 
Just  such  DXpeditions.  The  IDXF 
would  provide  major  funding  for 
the  trip,  especially  for  the  equip- 
ment. But  the  trip  would  still 
cost  almost  $10,000.  Where 
would  the  rest  of  the  money 
come  from?  The  answer  was  the 
same  that  many  other  DXpedi- 
tion s  have  used:  Get  more 
operators  and  divide  the  costs 
among  them. 

Findmg  amateurs  with  the 
funds,  the  free  time,  and  the  in* 
clination  to  travel  to  Navassa 
was  not  easy.  An  early  recruit 
was  Bob  Denniston  WODX/ 
VP2V1,  from  the  neighboring 
British  Virgin  Islands.  Bob's 
illustrious  amateur  career  has 
included  the  presidency  of  the 
ARRL  and  the  lARU.  He  also 
organized  the  first  DXpedition  to 
Clipperton  I  stand  in  1954  and  is 
one  of  the  few  amateurs  ever  to 
return  there.  He  claims  two  trips 
to  Malpeloas  well,  including  the 
first  radio  operation  from  that 
rock.  Bob  presently  runs  a  small 
hotel  on  TortoJa  In  the  BVI  and  Is 
active  in  CW  contests  and  on 
160  meters.  An  amateur  of  Bob's 
experience  was  a  great  plus  in  a 
major  DXpedition. 

The  cast  of  characters  con- 
tinued to  assemble.  Hams  with 
DXpedition  experience  and 
operating  expertise  were  lined 
up-  A  former  president  of  the 
San  Diego  DX  Club,  Terry  Baxter 
N6CW,  was  a  frequent  visitor  to 
the  British  Virgin  Islands,  es- 
pecially during  the  CQ  WW  CW 
contests,  when  he  would 
operate   as   VP2VDH.  Terry's 


eyeball  contacts  with  Bob  Den- 
niston eventually  ted  to  a  spot 
on  the  trip. 

Another  member  of  the  team 
was  Ed  Magnuson  W2IJB,  Ed  is 
a  Senior  Editor  of  Time  maga* 
zine,  and  his  presence  ted  to  a 
feature  article  on  the  DXpedi- 
tion in  the  May  3,  1982,  issue  of 
7/me,  The  other  operators  were 
K8CW.  N200,  K§00,  K1MEM. 
and  WA2MOE.  The  time  for  the 
trip  was  approaching. 

During  the  second  week  of 
March,  the  DXpedltioners  made 
their  own  way  to  Kingston, 
Jamaica^  the  nearest  staging 
point  for  the  DXpedition,  AJ- 
though  Navassa  lies  far  closer 
to  Haiti  than  to  Jamaica,  it  is 
much  closer  to  the  port  of 
Kingston  than  to  the  nearest 
port  in  Haiti,  Port-au-Prince.  And 
accommodations  and  supplies 
are  far  tsetter  in  Jamaica. 

By  Sunday^  March  14,  all  nine 
members  of  the  operating  team 
were  in  Jamaica.  Dr.  John  Man- 
ley  6Y5MJ  provided  local  sup- 
port, scouting  out  a  suitabte 
t}oat  and  places  to  stay,  and 
helping  with  the  herculean  task 
of  assembling  the  necessary 
equipment  to  send  nine 
operators  and  six  crew 
members  to  Navassa.  Food, 
water,  gasoline,  diesel  fuel,  bar- 
rels»  steel  pipe  for  masts,  ropes, 
tents,  and  more  were  assem- 
bled. One  has  to  anticipate 
every  possible  need  and  stock 
accordingly.  And  this  list 
doesnl  even  include  the  radio 
equipment  and  antennas.  When 
the  nearest  Radio  Shack  is  days 
away,  the  lack  of  a  single 
coaxial  connector  can  be 
devastating. 

By  6:00  pm  on  Monday,  all  the 
supplies  were  safely  stowed  on 
board   the  48'  fishing   boat 


DIRECnON  PBiDING? 


Tl 


-k  Doppltr  Direction 
Finding 

i€  No  Receiver  Mods 
^  Mobile  or  Fixed 
if  Kits  or 

Assembled  Units 
*  135-1  ffi  MHz 

Standard  flange 


•  Circular  LED 


* 


Optional  Digital 

Display 

Optional  Serial 

Interlace 

12  VDC  Operation 

90  Day  Warranty 


New  Technology  (patent  pending)  converts  any  VHF  Fl\^  receiver  into  an  advanced 
Doppler  Direction  Finder.  Simply  Plug  into  receivers  antenna  and  external  speaker 
jacks.  Use  any  four  omnidirectional  antennas.  Low  noise,  high  sensitivrly  for  weak 
signal  detection  Kits  from  $270.  Assembled  units  and  antennas  also  available.  Catt  or 
write  for  full  details  and  pnces. 

H  DOPPLER  SYSTEMS.     fct;!.fd2'i;?'8S?4  ^'^^  ^"" 


I 


PORT APE ATER  ® 


^ 


$179.00  assembled  M  100  A.  S99.00  assembled 

"^*  INSTANT  REPEATER  *"»"•» 

*4ChannclPROM 
CWiDcr 


ANY  BAND  ANY  MODE 


type  radios 


•  VOX  or  COR 
operattoo 

*2S0  volt 
switch  ixig 

capability 

*Aii  InstaJit 


*  Camplcte  Timer 
Functions 

*  Built  In  Test 
Functions 

*  20  Fage 
Technical  Manual 


R«pc«ier       {Fully  tested,  programmed,  assembled)        ^^^ 

W'S  ENGINEERING  P.O.  BOX  58.  PINE  HILL,  N,J.  08021 

I  (201  8520269)  f^ 


m 


V-J 


POWER  UP» 


2  METER  90  WATT  OUTPUT 

AMPLIFIER  WITH  18  DB  GAIN  PREAMP 


Model  90  PL 
FOR  ONLY 

FACTORY  DIRECT 


$ 


1 39.95 

PLUS  SHIPPING 


'^ 

100 

POWER  MEASUREMENT 
ATS3.eVDC 

90 

U3 

5  60 

•  ■ 

I^ 

Z.  70 

m 
* 
f 

z 

Z  60 

• 
* 

l.a 

H 

1 

1 

£« 

I 

■w 
1 

1 

Uj 

1  30 

S20 

m 

• 

— 

l_ 

10 

• 

• 

A, 

■■ 

Jtr* 

r 
1 

"      1 

•  FREOUEMCY  range  ^44     US  MH; 

•  QfEAATION  f U  or  SSS  ^comnleitiy  imtsr)  Pnt  AB1 

•  RF  DRIVE  !  14  IQ  t«atti 

•  KEY  IMG  Iff  Activ»r«d  with  h^  quslitr  reJaif] 

•  SSB  Qperation  built  in  ie\iy 

•  POWER  REaUTREMENTS  Typical  10  warn  driyi,  13  amps  ai  13.3  VOC 

•  IDLE  iMirrtnt  20  mills 

•  MOBILE  or  FtXED  DperstJon 

•  PHEAMP  ifiDB  gain  mmimum 

•  NOISE  FIGURE   ?it  mm  I  5  DB 

•  PBEAMP  KEYING  jnttependaftt  —  itpwttelT  Hf  activst^ 
B  CO  MSI  HUGH  ON  wap  aimM  atuminum  heal  rnk  2  paects 

3€D  decrees  cc^fllmB 

•  SIZE  Vm  %  b"i\\\  3!  3'1M  -  WEIGHT  3  lbs  9  ozs. 

•  IMMEDIATE  SHIPHENT 


SPECIAL  OFFER 

Matching  Power  Supply 

IS  AMP  SUPPLY  vA.  13  Ibi  sini  B^wf  i  6Hi|  i  6"^d^ 

IMMEDIATE  SHIPMENT 

ALL  PABTS  AND  LA8DR  WARRANTED  UHl  FULL  YEAR 


99.95 

LUS  ShIfpIn' 


$ 

PLUS 


G 


1  2  3  4  5  6  7  S  9  10 
POWER  BNPm  IN  WATTS 

POWER  CHART 


VJ9QPL  Amplifiar  tf39  95  plm  »100 

VJ1S  POWER  S4»pp«r  *39  9S  pJn  *7  04  ^ipfHiig 

'fhcts  USA  ofllf 


VISA,  MASTER  CHARGE,  M.O.  or  C.O.D.  •  PHONE  (713)  477-0134 

V-J  PRODUCTS,  INC.  505  East  Shaw.  Pasadena.  Texas  775O6 

SERVING  THE  ELECTRONICS  INDUSTRY  SINCE  1965 


'See  Ust  of  Aiiventsefs  on  PBge  'JO 


REASONS  WHY 
KNOWLEDGEABLE 
AMATEUR  RADIO 
OPERATORS  CHOOSE 


flexible, 
electrically 
transparent 
Phillystran' 


guys 


1.  non-absorption  and  no 

re- radiation  of  radio  signals. 

2.  no  need  to  compute  non- 
resonant  lengths. 

3.  complete  elimination  of  RFI 
associated  with  steel  guys, 

4.  substantial  reduction  in 
guy-instatlation  time. 

5.  no  more  cutting  of  steel 
cable  to  install  insulators 
and  cabfe  damps. 

6.  no  more  handling  of  steel 
cable;  and  no  *'fish  hook'' 
frayed  ends  to  snag  your 
hands. 

7.  non-corroding  and 
maintenance-free. 

6.  high  strength  combined 
with  lightweighti  non- 
stretch  and  inherent 
flexibility. 

9.  a  neater,  more  aesthetically 
pleasing  tower  appearance. 

10.  substantial  reduction  in  ice 
loading* 


HELD  PROVEN;  More  than  450 
commercial  rabro  &  TV  towers 
have  been  guyed  with  Phillystran, 

Pourable  resin  provides 
convenient,  highly  efficient 
terminations. 


TECHNICAL  LITERATURE 
AVAILABLE.  Call/write 


PHILADELPHIA  RESINS  CORP. 

20  Commer^  Drh^ 
Montgomeryvflle,  PA  18936 
(215)855-8450 
Telex  84-6342 


DISTRIBUTORSHIPS  AVAILABLE 

to  quatrf  Jed  suppliers  of 

amateur*radiQ  equipm^i 
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W2UB  and  K1MEM  in  front  of  one  of  the  operating  posttions.  Note 
the  hill  in  the  background  biocking  the  path  to  Europe. 


Gabnetta  and  the  PXpeditlon 
shoved  off.  For  the  next  15 
hours,  the  sturdy  boat  battled 
the  current  and  trade  winds> 
fighting  its  way  150  nnrtes  east 
and  north  toward  the  low  sil- 
houette of  Navassa.  And  all 
night  the  amateurs  discovered 
that  proficiency  at  ham  radio  is 
no  protection  from  the  Mis  of 
seastckness.  While  it  may  be 
true  that  nobody  has  ever  died 
of  maf  de  met,  everyone  so 
stricken  certainiy  wishes  he 
could.  An  Inauspicious  begh- 
ning  to  the  trip;  what  wouid  the 
next  day  bring? 

At  dawn,  the  Gadr/e//3  was 
anchored  tirmly  off  the  Navassa 
landing  site  at  Lulu  Bay.  There 
are  exactly  two  ways  to  get  from 
the  anchorage  to  the  island:  the 
Coast  Guard  way.  via  helicopter, 
Of  the  radio  amateur  way,  via 
The  Ladder.  The  Coast  Guard 
description  of  access  to  the 
island  includes  this  warning: 
"There  is  constant  danger  of  the 
boat  being  broached  by  the  in- 
coming swell,  being  smashed 
against  the  cliff,  being  caught 
and  crusted  under  the  cliff,  or 
being  engulfed  by  the  receding 
backwash."  Instead  of  a  land- 
ing, a  steel  and  wire  ladder 
hangs  40  feet  down  to  near  the 
water  line.  "Landing''  at  Navas- 
sa means  maneuvering  your 
dinghy  under  the  steel  ladder 
(presumably  avoiding  the  afore- 
mentioned dangers)  and,  catch- 
ing the  5'-10'  swells  just  right, 
leaping  out  of  the  dinghy  to  the 
ladder.  Then,  an  easy  climb  up 
two-foot  rungs  of  angle  iron  to 
the  tiny  platform  and  you're 
ashore  on  Navassa. 

Multiply  this  task  by  nine  to 
get  the  operators  ashore,  and 

then  think  about  moving  the 
tons  of  equipment  and  supplies 
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from  the  boat  to  the  dinghy, 
under  the  ladder,  and  up  to  the 
island.  Two  generators,  barrels 
of  gasoline,  tour  complete  sta- 
tions«  3  tr^banders,  an  ampiif  ier, 
food,  water,  and  tents— all  the 
hardware  for  a  week^iong  DXpe- 
dilion  had  to  be  shuttled  in  to 
the  ladder  and  hauled  up  to  the 
platform*  But  even  that  was  not 
the  end  of  the  task.  The  platform 
is  50  feet  below  the  nearest  flat 
spot  on  the  island.  A  set  of 
rough  stone  steps  leads  up  from 
the  platform  to  the  first,  lower 
plateau.  K8CW  devised  an  in- 
genious cart  which  roHed  up  the 
ramp  by  the  steps,  until  it  failed 
under  the  heavy  loads.  Elbow 
grease  and  armstrong  power 
prevailed,  and  the  gear  slowly 
began  to  accumulate  on  the 
lower  plateau. 

But  suddeniy  Gabriefia's 
warning  horn  blasted.  The  hams 
on  the  island  switched  on  their 
HTs  to  hear  the  chilling  news 
that  a  couple  of  small,  open 
boats  had  suddenly  appeared 
and  two  men  were  climbing  the 
ladder.  Were  the  intruders  some 
of  the  notorious  pirates  which 
frequent  these  waters?  Haitians 
bent  on  revenge  against  the 
American  oppressors?  Stu 
Greene  WA2M0E's  fractured 
French  soon  allayed  t>oth  tears. 
The  Haitian  fishermen  had 
rowed  across  40  miles  of  open 
water  in  tiny  rowboats  looking 
for  better  fishing  grounds.  They 
would  be  pleased  to  help  unload 
the  dinghy  and  haul  the  hun- 
dreds of  pounds  of  remaining 
equipment  up  to  the  operating 
site  in  exchange  tor  some  food. 
The  deal  was  quickly  struck  and 
the  amateurs  resumed  the  task 
of  assembitng  the  actual  sta- 
tions. Even  with  the  help  of  the 
fishermen,  it  took  two  days  to 


KQOO  and  K1MEM  examine  a  $maft  fraction  of  the  DXpedition 
equipment  and  supplies  in  Kingston,  Jamaica,  before  boarding  the 
boat  Gabriella  for  Navassa. 


transport  all  the  gear  from  the 
Gabrietia  to  Navassa. 

Meanwhile,  KP2A;KP1  strug- 
gled to  get  on  the  air.  Having 
abandoned  the  original  plan  ot 
transporting  all  the  gear  to  the 
island  first,  John  and  the  other 
Amateurs  concentrated  on  the 
generators  and  antennas.  After 
all,  the  food  and  water  could 
come  over  any  time,  but  the 
whote  world  was  waiting  for  the 
first  QSO.  And  Tuesday  night, 
KP2AyKP1  did  indeed  hit  the  air- 
ways,  with  the  first  of  more  than 
33.500  QSOa 

The  hams  set  up  separate  sta- 
tions  along  the  ledge.  The 
higher  frequency  bands  boasted 
TH3s  on  20' steel  poles.  Dipoles 
sufficed  for  the  lower  bands, 
with  the  40'meter  dipote  dou- 
bling as  a  15-meter  antenna  dur* 
ing  the  day.  Six  meters  was  a  big 
disappointment,  with  only  15 
QSOs(ail  South  Americans),  But 
160  meters  made  up  for  any  lack 
of  propagation  on  6.  Bob  Dennis- 
ton  strung  a  dipole  across  an  in- 
let of  the  ocean,  nearly  100' 
above  the  water.  He  then  made 
87  separate  trips  back  and  forth 
between  the  rig  and  the  antenna 
to  properly  tune  the  dipole.  His 
perseverance  paid  off:  KP2A/> 
KP1  logged  522  QSOs  on  IGO? 

The  other  operators  manned 
all  the  other  stations,  and 
averaged  more  than  4  QSOs  per 
minute  of  operation!  The  hill  to 
the  northeast  blocked  European 
signals  somewhat,  but  CW  pro- 
vided thousands  of  European 
contacts.  In  fact,  the  33.000  + 
QSOs  were  evenly  divided  be- 
tween SSB  and  CW,  with  many 
of  the  CW  QSOs  coming  from 
outside  the  States.  Eight  per- 
cent of  the  stateside  QSOs  were 
on  SSB,  The  six  CW  operators 


on  Navassa  were  a  fussy  lot: 
Each  brought  his  own  keyer  and 
paddle!  The  keyers  and  paddles 
crowded  the  tiny  tables,  but  a 
major  DXpedition  Is  no  time  to 
learn  someone  else's  keyer!  The 
DXpedition  avoided  lists  com- 
pletely and  even  managed  to 
work  most  contacts  on  fre- 
quency,  only  resorting  to  split- 
frequency  operation  a  few 
times.  Band  conditions  per- 
mitted barefoot  operation  on  all 
but  20  meters  in  the  evening, 
which  helped  reduce  gasotine 
consumption  to  one  barre!  from 
the  anticipated  three. 

During  infrequent  breaks  in 
operating,  the  hams  explored 
what  little  of  Navassa  Is  worth 
examining.  Graffiti  reading 
turned  out  to  be  the  biggest 
thrill  of  the  trip,  as  Coast  Guard 
regulations  prohibit  alcoholic 
beverages  on  Navassa. 

The  time  came  to  leave 
Navassa  and  the  DXpedition 
crew  began  the  long  task  of  dis- 
assembling the  gear  and  shut- 
tling the  equipment  back  to  the 
Gabrielia.  With  no  major  emer- 
gencies and  more  than  33^500 
QSOs  in  the  logs,  the  KP2A; 
KP1  DXpedition  must  rank  as 
one  of  the  most  successful  even 
And  months  later,  the  first  of 
tens  of  thousands  of  OSL  cards 
hit  the  mails  (QSL  via  WB2MSH>. 
Thousands  of  amateurs  are  in- 
debted to  the  Navassa  opera- 
tors for  "a  new  one/*  Let's  hope 
the  Heard  Island  trip  meets  with 
equal  success. 

(I  would  like  to  thank  Time 
magazine,  the  International  DX 
Foundation,  The  OX  Bulletin, 
Bn<i  especially  Terry  Baxter 
N6CW  for  the  information  in  this 
month's  column.) 
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AEA  once  again  breaks  new 
ground  in  the  code  com- 
munications field  with  the 
new  model  MBA-RC  reader/- 
code  converter.  The  MBA-RC 
decodes  Morse,  Baudot  or 
ASCII  signals  off  the  air  and 
displays  them  on  a  large  32 
character  alphanumeric 
vacuum  ftuorscant  display.  In 
addition,  it  witi  output  Morse 
code  for  keying  your  transmit- 
ter. It  will  also  generate  RTTY 
{Baudot  or  ASCII  AFSK  two 
tone  output,  (170  or  850  Hz 
shifts,)  Any  of  the  acceptable 
input  codes  can  be  converted 
to  any  of  the  specified  output 
codes  (any  speed  to  any 
speed).  If  you  have  any  of  the 
common  Baudot  RTTY  ter- 
minals as  an  example,  you 
can  now  send  and  receive 
Morse  and  ASCII  with  your 
keyboard  and  printer.  You  can 
even  generate  ASCII  or 
BAUDOT  RTTY  using  your 
Morse  hand  key  or  memory 


i 
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ter yet,  see  your  favorite 
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Software  ^copyright  by  AEA. 

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC, 
P.O,  Box  C-2160, 
Lynnwood,  WA  98036 
(206)  775-7373 
Telex:  152571  AEA  INTL 

^^  ^B  ^^  Brings  you  the 
#^Mi#%  Breakthrough! 


"irr 


Se^  Ltst  of  Ativeftis0rs  on  psge  f30 


73  Magazine  •  October,  1982     137 


RTTY  LOOP 


MarcL  Leavey,  M.D.  WA3AJR. 
4006  Wintee  Road 
Randalls  town  MD  21133 

Well^  with  this  time  of  year 
comes  the  arinouncement  of 
what  has  become  an  autumn 
tradition,  the  SCATS  RTTY  Art 
Contest.  Mae  Washburn 
WA6LNH,  of  the  Southern  Coun^ 
ties  (California^  Amateur  Tele- 
printer Society,  sends  along  the 
official  announcement  of  this 
year's  competition,  which  in- 
cludes several  changes  from 
previous  years. 

The  contest  pertod  H  from 
September  1, 1982,  to  November 
30, 1932,  and  is  open  to  licensed 
amateurs  worldwide^  Entries 
must  have  been  originated  by 
means  of  manual  input  to  a  tele* 
printer  using  a  standard  commu- 
nications keyboard.  Sorry,  folks, 
no  computer-generated  pic- 
tures! Either  the  amateur  or  an 
amateur's  famiiy  member  may 
be  the  originator.  The  aubject 
matter  must  be  "suitable  for 
transmission  via  amateur 
radio." 

Tapes  of  entries  should  be 
five-level,  1 1/16th-jnch-wtdth, 
run  no  longer  than  40  minutes  at 
60-wpm  speed,  and  be  un- 
spliced-  They  should  be  compat- 
ible with  machines  which  both 
do  and  do  not  downshift  on 
space.  For  those  of  you  who  are 
confused  by  that,  it  means  that 
if  you  are  sending  In  uppercase 
(FiGS)  and  have  to  send  one  Of 
more  spaces,  follow  the  space 
with  another  FIGS  character. 
Conversely,  if  you  are  changing 
from  upper-  to  lowercase,  do  not 
depend  on  the  space  to  effect 
the  change— send  a  LETTERS 
character.  Got  It? 

More  particulars:  No  need  to 
worry  about  BELL  and  apostro- 


i  'if  *i't'"- 


phe  problems— they  will  allow 
for  that.  Between  you  and  me, 
though,  I  normally  send  one  of 
each  (thai  is  FIGS-J  and  FIGS-S) 
to  be  sure  that  the  apostrophe  is 
printed.  A  line  should  terminate 
with  a  CAR-RET/UNE  FEED/ 
LETTERS  sequence,  at  a  mini- 
mum. I  normally  throw  in  an  ex- 
tra carriage  return,  though! 

Now.  an  important  difference 
from  previous  years  is  the  limita- 
tion of  each  line  to  68  char- 
acters, rather  than  72.  This  is  to 
accommodate  some  of  the 
European  equipment  which  was 
unable  to  display  the  longer  line 
length. 

The  artwork  must  have  been 
transmitted  for  the  Jirst  time  via 
amateur  radio  after  September 
1,  1982,  and  have  written 
confirmation  received.  There  are 
some  more  particulars,  avail- 
able in  the  full  list  of  rules  avail- 
able from  SCATS,  Write  to  the 
RTTY  Art  Contest,  c/o  Norm 
Koch  K5ZDU  PO  Box  1351,  Tor* 
ranee  CA  90505. 

The  winners  of  the  1981  con- 
test, whose  works  are  reprinted 
here,  include  Jean  Carter 
KA6HJK  of  Buena  Park  CA,  for 
her  entry,  'The  Railroad."  This  is 
Jean's  first  year  as  a  ham,  her 
first  entry  in  a  RTTY  Art  contest, 
and  she  won  the  first  prize!  Sec- 
ond  place  went  to  Alfred  La 
Vorgna  WA20QJ  of  Hicksville 
NY,  for  "A  Prize  in  Every  Box." 
and  third  place  went  to  Charles 
Pike  K3YUH  of  Monica  PA,  for 
his  comical  *'What*s  Up,  Doc?" 
Honorable  mention  saw  a  tie  be- 
tween Bent  Pederson  025RT,  of 
Copenhagen,  Denmark,  who 
submitted  'The  Wild  Horse," 
and  Richard  Camp  WA7NGN  of 
Las  Vegas  NV,  with  ^'Freddy 
Fender."  Why  not  try  your  hand 
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First  place:  Jean  Carter  KA6HJK. 


this  year,  and  see  if  your  work 

can  grace  the  pages  of  73 
next  year? 

Several  club  newsletters 
cross  my  desk  each  month,  and 
I  would  like  to  take  a  moment  to 
acknowledge  some  of  them.  The 
Inland  Empire  RTTY  Network, 
out  in  San  Bernardino  CA,  puts 
out  a  nice  mimeographed  news* 
letter  which  describes  their  re- 
peater and  club  functions.  A 
nice  map  describing  coverage 
areas  and  linkages  of  two-meter 
RTTY  repeaters  is  a  welcome  ad- 
dition to  the  paper.  The  Stark 
RTTY  Group,  in  Massillon  OH, 
has  thoroughly  revised  its  publi- 
cation, Watts  Happening.  No 
longer  a  few  hectographed 
sheets,  it  is  now  an  impressive 
little  booklet  complete  with  fea« 
tures  and  ads.  Terry  Russ 
N8AT2,  the  editor  of  the  news- 
letter, has  done  a  fine  job  and 
Vm  sura  the  membership  will 
benefit. 

Also  in  the  mall  are  letters. 

Oh,  boy,  are  there  letlers!  I  am 
going  to  try  to  cut  down  this 
backlog  over  the  next  few 
months  and  put  thequestionsof 
widest  interest  here  in  the  col- 
umn for  all  to  see.  This  month, 
Kurt  A.  Theis  WA6YDQ,  from 
Citrus  Heights  CA,  gets  the 
spotlight.  Kurt  asks  several 
questions  which  just  delight  the 
heart  of  a  columnist  like  yours 
truly.  I  shall  respond  in  order. 

Kurt  asks,  ''On  the  Model  15, 
under  the  carriage  there  are  sev- 
eral bars  running  through  a  met- 
al  plate.  On  the  plate  are 
stamped  certain  characters, 
among  them  "TAB",  *'STOF\ 
and  "LF",  Do  the  TAB  and  STOP 
have  any  use  in  ham  RTTY  and, 
if  so,  how  do  I  make  use  of 
them?"  Well,  Kurt,  the  hunk  of 
metal  you  are  looking  at  Is  the 
blocking  bail  on  a  function  lever. 
Several  of  the  machine  func- 
tions you  note,  most  important- 
ly TABulation,  are  available  in 
specialJy-equipped  machines. 
However,  1  know  of  no  ham  use 
for  these  functions^  as  they  are 
not  supported  In  the  vast 
number  of  machines.  And  since 
the  Teletype-  Model  IS  is  no 
longer  being  manufactured,  I 
guess  not  too  many  more  will  be 
coming  out  of  the  showroom  so 
fully  equipped. 

Nextr  KuFi  inquires,  "I  have 
read  a  couple  of  books  on  RTTY 
and  come  across  a  few  things 
that  I  would  like  to  try  if  possi^ 
ble.  One  of  them  is  SELCAL  I 
would  like  to  set  this  up  In  the 
shack  but  I  don't  know  if  it  would 
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Second  place:  Alfred  La  Vorgna 
WA20QJ. 

be  useful.  Is  SELCAL  used  very 
often  in  RTTY?  Would  it  be  bet- 
ter to  use  a  microprocessor  in 
the  decoding  or  to  just  build  a 
hardware  device  for  it?"  Been 
reading  this  column,  Kurt?  No, 
seriously,  SELCAL,  orSELective 
GALIing,  is  a  takeoff  on  a  con- 
cept  that  has  been  bumping 
around  RTTY  for  forty  years. 
Originally  mechanical,  with 
wheels  and  disks,  this  was  one 
of  the  first  fronts  to  give  way  to 
digital  electronics.  These  days, 
selective  calling  of  one  form  or 
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Ihifd  place:  Charles   L.    Pike 
K3yuH. 
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World's  finest  accessories  for  the  serious  operator 


FL-2  MULTI-MODE 
AUDIO  FILTER 


J  rwi  riMu 


riifi  t  #  t 


Installs  in  speaker 
Mne.       Provides 

independently  ad- 
justable LO'Pass 
and  Hi-Pass  cutoff 
frequencies  between  200-3500  Hz  in  CW  mode 
Shape  factor  apx.  14:1  on  a  5:50  db  scale 
Peak/nolch  mode  provides  up  to  45  db  action 
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ASP- 
RF  SPEECH 
PROCESSOR 


Installs    in    MIC 

line.  RF  clipping 
with  speech  shaping  from  0  to  30  db  In  6  db 
steps.  Frequency  response  400^3400  Hz  ±  3 
dbs.  Total  harmonic  distortion  at  1  KHz,  at  30 
db  clip  level  —  1/2%.  Accepts  Hi  or  Lo  Jm- 
pedence  MICs. 


RFA- BROADBAND 
PREAMPLIFIER 

Strengthens  signal  re- 
ception of  any  transceiver/ 
receiver  between  5  and 
200  MHz.  9  db  gain  +  low 
noise  and  3rd  order  inter- 
cept of  +  20dbm.  RF  switched.  Requires  12 
dc  ®  40  ma. 


ALL  DATONG  PRODUCTS 
CARRY  A  90  DAY 
WARRANTY 

VISA-MASTERCARD 
WELCOME 


"G4MH  MINIBEAM 
ANTENNA" 


High  performance,  miniature  anten- 
na has  6"  turning  radfus.  Built  from 
quality  materials  for  durability  in  the 
worst  weather.  1 V  eiement/5'  boom. 
Weighs  14  lbs.  Operating  frequen- 
cies: 20m*  15m>  10m.  Kit  — $139.95. 


1 


Technical 
Products 

Corp.     -aes 


877  S.  Adams  Road 

P.O.  Box  62 

Birmingham,  Ml  4A012 

Phone  (313)  644>5698 


SATELUTE  TELEV9SEOH  RECEIVER 


KITS 
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The  Electronic  Rainbow  Receiver  consists  of  a  receiver 
with  an  external  down-converter  that  mounts  at  the 
antenna,  feeds  the  voltage  to  the  LNA  through  the  coax 
cable.  The  4GHz  signal  is  down  converted  to  70  WiHz 
and  is  fed  through  the  RGS9/U  coax  to  the  receiver 


Rainbow  Kits  are  supplied  with  simple  step  by  step  in- 
structions. All  the  circuits  that  you  need  expensive  test 
equipment  to  do  are  pre  wired  and  tested*  All  printed 
circuit  boards  have  the  outline  of  each  part  printed  on 
them. 


RECEIVER  FEATURES 

Built  in  RF  modulator  •  Detent 
Tuning-3J  to  42  GHz  •  Variable 
Aydfo-5.5  to  7.5  MHz  •  fnvert  Video 
•  Channel  Scan  •  Voltage  monitor- 
ing •  Meter  output  •  Remote  Tuning 
SPECIFICATIONS: 
Single  Conversion  Image  Rejection 
Downconverter  •  Threshold  8  db 
CNR  •  [f  Bandwidth  24MH2  •  Out- 
put fV  Audio  and  Video  •  IF  Fre- 
quency 70MHz  •  Video  Bandwidth 
4.5MHz  •  Size  3V3"Hx8V2"Dxlli/^^'W 


suatantacd 


.    Complete  Satellite  TV  Receiver 

KIT  =1  —  Contains: 

I  Mafnboard  •  Tuning  Board  •  Down- 
converter   Board   •   Modulator   Board 
Ail  parts  needed  to  complete  receiver 
•  Down  Converter  built  in  case. 
Cabinet,  attractive  black  brushed  ano- 
dized  metal  with  si  IN  screened  front 
and  t>ack  for  a  professional   look 
re-      •  70  MH2  Filter  is  pre-wired  and  tested, 
th       «  Complete    instruction     ##}Ac  A  A 
'W  Manual.  ^d73*Ull 


W«  iHiU  dfLcepI  telephone  order$  for  Vt&a  &  Mastercard 

Na  C.O.D.  Ordcri 

To  Order  Call  317-291-7262 

Compfflle  Kit  WeiKtii  10  pounds^  PteiiM  4fld  Sufficient  Foiligi 

6254  La  Pas  Trail 
Indianapolis,  Indiana  46268 


KIT  ^2  —  Board  Kit' Contains: 

•  Main  Board  •  Tuning  Board  •  Dowry 
converter  board  •  Modulator  Board 

•  Parts  List»  assembly  and  alignment 
manual 

•  4GHz  local  oscrllatbr  and  70MHz  filter 
is  pre-wired  and  tested,     it  140  fill 


$129.00 


instruction  manual.  Contains  printed 
circuit  board  layouts,  parts  placement, 
and   alignment  instructions.     d!4r  AA 


ELECTftOniC 


RAinBOUl 


O    -^^^6 


^See  Usf  of  AtUetus€fS  on  p^ge  130 
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another  is  still  quite  In  use«  but 
with  far  more  sophisticated 
techniques  man  in  years  past. 
For  flexibility  and  ease  of  use,  I 
don't  think  there  is  another  way 
to  go.  If  you  want  to  implement 
this  mode  in  1982,  then  try  a 
micfoproeessor.  You  might  pe- 
ruse back  Issues  of  73,  Better 
yet.  ask  around  the  air  to  get  a 
sense  of  the  diversity  of  equtp* 
ment  in  use. 

We  can  deal  wHh  Kurt's  third 
question  easily.  ''Are  regen- 
erative repeaters  used  a  lot  any 
more,  and  are  the  surplus  units 
lying  around  any  good?"  With 
few  eMceptions,  no. 

"Is  the  BLANK  key  ever 
used? '  For  what.  Kurt?  Some 
folks  like  to  idle  on  the  blank, 
others  on  the  letters.  Many  tape 
systems  are  set  up  to  shut  down 
or  disable  the  keyboard  upon  re- 
ceipt of  a  blank,  so  It's  best  not 
to  use  it.  You  would  not  want  to 
gag  the  guy  you  are  in  QSO  with, 
would  you? 

Finally.  '1  have  been  listening 
m  on  some  electronic  mailboxes 
and  others  sending  traffic  and 
other  personal  messages  via 
autostart.  If  the  receiving  opera- 
tor is  not  there  to  answer  back 
right  away,  wouldn't  that  be  a 
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Honorable      mention:   Richard 
Camp  WA7VGN. 


one-way  communication  that 
the  FCC  keeps  saying  we  can't 
use?"  The  problem  here  is  not 
only  one-way  transmission,  al- 
though that  can  be  gotten 
around  just  as  so*cafled  ' ■bulle- 
tin stations"  have  been  doing 
for  years,  but  the  non-attended 
RTTY  station,  if  the  receiving 
station  does  just  that,  receive,  I 
don't  think  you  can  get  too 
upset.  However,  if  the  receiving 
station  automatically  takes  to 
the  air,  unattended,  to  acknowl^ 
edge  receipt  of  a  message  with- 
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Honorable  mention:  Bent  Peder- 
sen  0Z5RL 

out  an  operator  being  present, 
you  are  certainly  skirting  the 
law.  Now;  I  know  that  even  years 
ago  there  were  WRU  (Who  Are 
You)  and  Answer  Back  circuits 
which  did  much  the  same  thing, 
but  they  weren't  any  more  legal 
back  then.  For  me,  I  would  feel 
much  more  comfortable  not  en- 
abling a  transmitter  to  answer 
unless  there  is  a  human  control 


operator  around  to  shut  things 
down  if  something  happens. 

As  I  write  this  column,  I  have 
been  iookiog  around  at  various 
eight-inch  disk  systems  (DS-DD) 
for  my  computer,  a  Smoke/ 
Gl MIX/6800  system,  I  am  ap- 
palled at  the  dearth  of  informa- 
tion published  or  available  on 
the  various  manufacturers*  prod- 
ucts. Not  onty  that,  but  each 
manufacturer  states  that  his 
drive  is  best,  and  adds  how  this 
one  tears  up  media,  or  fails  pre* 
maturely,  or  requires  recall  mod* 
ifications  to  keep  going.  I  don't 
know  how  anyone  can  make  an 
Informed  choice. 

Coffiputer  RTTY  is  leading  the 
mechanical  type  in  the  mail  by  a 
wide  margin,  so  I  shall  try  to 
keep  the  main  line  where  the  ac- 
tion is.  If  you  have  a  topic  you 
wish  to  se©  covered  in  this  col- 
umn, feel  free  to  drop  me  a  line 
at  the  above  address.  I  usually 
answer  mail  that  has  a  self-ad* 
dressed  stamped  envelope^- 
not  promptly,  but  I  get  there. 
Other  mail  is  answered  in  this 
column  only,  and  then  only  If  It 
is  of  general  interest.  Watch 
closeJy:  Some  reviews  of  recent- 
ly released  commercial  equip- 
ment may  even  find  their  way  in 
here  now  and  then. 
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IF  YOU  ARE  NOT  RECEIVING  OUR    ^S**''^     -^^'^ 
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ARE  NOT  TUNED  fNTO  A  WEALTH 
OF  INFORMATION!!! 
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SubitripticD  Ci>*l  for  tO-ICOM  or  K^nwoDd  Krwilt-tirfi:  LSA  19.00 
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USERS  INTERNATIONAL  RADIO  CLUB 
364  KlIpAtrlck  Ave..  Port  St.  Lucie,  Fl  33452 
USA  -  Phone  305/876-7298  --^^9 


REGENCY  SCANNERS 

1720  Air  169  00  GfilO 

D  too  159  tM  M  100 

D  300  2«9.00   F^40Q. 


BEARCAT  SCANNERS 


270  05     BC350 
.245.00     BC200 


3^.00 
33900 

CALL 


Alt  Bundy  Iqw  protJIa  \C  Spckels  JuSi  l¥  p^r  pin 

Exampie^  a  pin— 8«;  40  pin— 40« 

Ham  IV  Rotor— S 165  00 

Columbia  8  Con  t2#l8/6#a2)"l7eJft 

Columbia  RG  59v  lOO  ftn\  sltield  TV  type— 7cm. 

Softi;  TeK  Grey  96%  RG  8X— l4tJft. 

US  matte  PL  259-lO«S-50 

Call  for  Quantity  Quotes 


Universal  Dist. 
RAYMOND  RICHARD 

RT.  tBOX25E 
CLERMONT,  FL  32711 


mast4i  charge 


UG  176  Reducar— 10/$1.99 
S0  239— 10/S5.89 
3*mpfu$e-'20/Sl  50 
Sanyo  3V  Uthium'-S5.96 
Gould  !^  500  mAh  AA  Nicad 
1(V$14  5Q  100^1^J» 

1000^110000 
GSC  neg.  Power  Sup^ 
36  Amp  Flack  Mt  Usi  S227.D0 
SALE  S  149.00 

(904)394-2511 
(313>278'8217 
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LBVHFUHF  REPEATERS 
SOON  TO  BE  FCC  TYPE  ACCEPTED 


Hi  Pro 


RECEIVER  AND  TRANSMITTER 


NOW  USED  IN  ALL  HI  PRO  REPEATERS 


ASSEMBLED 
SMALL  SIZE 

ana*  6  1^ 


"^^i^^^ 


ASK  ABOUT  OUR  NEW  COMPUTED 

CONTROL  SYSTEMS  WITH  VOICE  SYNTHESIZER 

TWO  MODELS  TO  CHOOSE  FROM. 


HI  PftO  TWHSMITTEf^ 

QESGNED  FCJfl  REPEAltR 

S£nviCE  WTTH  CXCCLlfNT 

AUDIO.  STAnJTY 

AM3U0W 


ADJUST  ABLE 

OUTPUT 

UP  TO  S  WATTS 

PROM  THE 

etOTEn  BOARD 

COOL  OPCHAtlON 


Ml  PRO  RtCeVER 
Tw®  flECEIVEfl  IS  THE 
MEAftT  OF  mE  REPEATIP 
AND  flOASrrs  S^f^lQA 

sou&CH  AcnoH  tdoeo 

POfl  TWS  TYPE  OF 
SSIVCE  E3(C&iBtfT 

*irt>  sa.ECTwrT¥ 

US«  THIS  ftECBVEB 
TO  REPLACE  THAT 

IN  YOUR  PWESENT 
R]0iEArE» 


ASSEMBLED 
SMALL  SIZE 
3  7]e^Gl«r 


Moggtore  Etecironic  haboraiory    •^i6 


590  SNYDER  AVE 

WEST  CHESTER  PA.  19380 


TELEX:  499^)741  MELCO 

PHONE  21  &43&«51 
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SVNTHESIZED 

SIGNAL  GENERATOR 


USA 


MOQEL 
SGIQOD 
S349.95 


•  Covers  100  lo  185  MHz  inl  kHz  steps  WTlti  thumb- 
wheel diat  *  Accuracy  1  part  per  10  millKjn  at  all  frs- 
qu^nctes  *  mmrnH  FM  adjustable  from  0  to  1 00  kHz 
ai  a  1  kHz  rate  •  Spurs  artd  noisG  ai  leasf  §0  ilB  t>e 
low  carrier  •  ^F  output  adjustable  trom  5-500  mV  at 
50  ohms  *  Operates  on  12  Vdc  @  t  /2  Amp  •  Avail- 
able  for  Knmediate  delivery  •  S349,95  plus  shipping 

•  Add-on  Accessories  available  id  e^lend  freq 
range,  add  infinife  resolullon.  voice  and  sub-audible 
tones.  AM.  precision  120  dB  calibrated  attenuator 

•  Call  fof  details  •  Dealers  wanted  workiwide 

VANGUARD  LABS    ''^^^ 

IMpaa  J«m«ica  Av«..  HoHit,  NY  T 1423 
Phont:  (212)468-2720 


MICROWAVE  TELEVISION 

f  he  stancfara  ftp  cfowrtcm verier  fwci<sge  shown  atxirv*  gives  yon  a  proven  converttr  design  mountwJ  m  b  wra^ltiertlght  anianni  tri^it 
leaiurss  low  wind  Loadbng  mii  eisy  installation 

WItli  this  pack«i@e  you  ^re  ri?ady  'f}r  hours  j)\  Am  at  our  iBl&visinn  Biitertamment  Just  aim  \h&  ^ntGon^,  cannecT  one  7  b  cabl^  from  tha 
anienria  to  tn-e  power  suj>:ply  and  a  ^cmtl  line  liom  ttie  paftm  ^uppiy  tu  yout  T  V,  and  you  are  on  ihfi  air . 

^<|  Oowncdr^verier  models  us£  /ncrostrip  ccvisirtictMVi  tor  ioog  and  reliable  op^raTion  A  iow  nors«  nvc/ijw^i^  preamplifier  is  iis«(!  t^^ 
jtjlitnq  m  m6ik  $igiial5  llie  di)ivnco<w«rter  Also  mciudes  a  bfOid-baiKl  outpul  dinptiliej  matcried  lo  F 5  Dhms  Ttie  l#  model  is  teem 
mcmlKt  to  up  lo  15  maes  Over  t  range  od  15  lo  25  mfles.  tht  ftp  +    wtich  tus  a  tower  rsaise  awJ  tw^wr  gain  fif  amplifief  stag« 
prowpdes  berrer  telcvtsion  rKSptton  These  ranges  arc  netcssarJy  appfCHimire,  as  s^prial  sfrefigm  is  v^  sensitTve  to  Une  of  S»6" 
olsi&uctMMts  f o(  iristaiiaf«}ns  nvtf  2S  mles  jn  RFC  ynil  «nic»i  uses  d  separ Jtt  jnmima  is  iv^/HHik  AN  inodtis  are  ■wirtii  tor 


^i=f:  . 


'Tp»* 


i-i 


Prices  inctuding  UPSr  shipment  are  as  lf»llows: 

Model  RP  receiver  padtagt ^,»«.— ^^3S 

M04lel  RP  t  receiver  package.,,. ..i...,,»....^,m...^S1  55 
Model  RPC  receiver  pack  age SI  55 


.  &  S.  Enterprises 


16S 


P.O.  Box  741,  Mansfield,  MA  02048 


THE   PROFESSIONAL. 

TOUCH  TONE 

ENCODER 


An  ultra  high  quality 
encoder  for  professional 
application.  Absolute  reliability  and 
function  makes  the  difference.  There's  a 
Plpo  encoder  for  every  system  and 
application.  Totally  serviceable,  easy  to 
operate  and  install.  Catt  or  wriim  for  free 
C3t3iog  and  mformaUoni  {213)  852-1515 
or  P.O.  Box  3435.  Hollywood,  CA  90028. 


PATENTED 


•  ATfT 


^ipocGommunications 

Emphasis  ts  on  Quaiity  5  Reliabtfity    ^  300 


WACOM 


as.Pjjipni  iio.4.aaQ^0i 


OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH  EXCLUSIVE 

BpBr  CIRCUIT  FILTERS® 

. . .  DTOViaes  superior  perfofrnance. 
esoedativ  at  ciosefreauencv  soacing 

Models  avaHatJie  for  air  commercial  and  ham  Uands, 
Special  prices  for  amateur  repeator  clubs. 

.^.79 


#■ 


§ff0 


P.O.  BOX  7127  •  WACO.  TEXAS  76710 
817/848-4435 


this  publication 
is  QVQilable  in 

nilCiOrOfm 


University  Microfilms  International 


300  Nonn  Zeeb  Boad 

Oept.  PR 

Ann  Arbof,  Ml  4S106 

U.S.A. 


18  Bed  lard  Row 
Dept  9¥{. 

London,  WC1B4EJ 
England 
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-FOK  THESKClAyi(E}tfMMUNk.Jiri()n  MAIM}  AHATltJft^ 


V*  year 
1  year 

3  V*ar 


Surface 
U.S.'C^nacla 
Meiiico 
3  1OO0 
S  20.00 
S  3^00 
S  56.00 


Surface        Airmail  Airmail 

All             Central  A^  Other 

Foreign     S.  Armtrtcs  Foreign 

(  13.0(]         I  20.00  %  ^30D 

%  26DD        S  40.130  %  46O0 

£  SO-OO         *  7dOQ  S  90  TO 

S  74J»        111600  1134  00 

A  rV-SS  TV  FA  X  R  TTYSa  t^htcs-EME 
Micfowmv^  and  CofnpuTw^. 


Putiisftfd  T2  limes  per  yestrty  Mike  Stone  W69QCD 
PO.  Box  H,  iowdsn,  towa  522^  040$ 


*^^ 


NEMAL  ELECTRONICS 


COAXIAL  CABLE  SALE 


''/1^>V\Ih'. 


POLVETHYLENt  DIELECTRIC 
BG213  nonconl^minatinfi  9r>%  shetid  rrril  spec  36«Jft. 

RG1 74/U  mil  spec,  96%  ahleld tOc/*L 

RGllU96%stiio!d.75ohmmnspec  25drt. 

RG6U  g&i^ i.  shield,  mil  sp«c        .  »7,9S/tOO  ft  oi  31c*lt 
RG6A/U  double  shield,  75'Ohm   _  _ ,  2S«Jf t 

RGSBAU  stranded  m  ■  i  spec  1 2erti 

ItGSa  mil  spec  96*^  slueki  1  \titt 

LOW  LOSS  FOAM  OlELECTfllC 

RG8X  95*t>  snteidmlack,  whiieof  grayl      SI  4  95/100 II 

I7c/lt 

RG&U  80%  Shield  tB«/lt. 

RG5BU80''o  shiefd O/cJlt 

RGf>aU  95^'^  sh«eld„.. ,..• lOcifL 

RG59U  100%  loil  shield/TV  type $7^100 H.  I0e/ft 

RGflU  97%  shield  1 1  ga  lequiw  Belden  S214)      31c/lt 


RGau  20  11,  PL  259ea  end  I4.9S 

RG214U  dbl  sHver  shield.  SOohiri  ,S1.35^IL 

100  ft  RG8U  with  PL  259  on  aach  end  $19.9$ 
aeLUEr^  Coa«  in  100  tr  rolls 

nasBu  >42ai  sii.95 

Grounding  strap,  tws^  tiufy  tubular  bf^iti 
3/1&  in.  tinned  coppef  lOc/lt 

3^6  in.  tJnfted  copper  SOt^li 


CONNECTORS  MADE  IN  USA 

AmpheonI  P|-^59 79* 

PL  259  pu^n  on  adapreF  shpii  .  .10/13.09 

PL-259&S0  239  l0itS.a9 

Double  Male  Connector       -..._^„.,  it. 79 

PL  25e  Double  Female  Conneclof  ift« 

T  h  patch  cord  w'RCA  ly^jie  plygscach  end..-  3/^1.00 

ReducerUG  175of  176         .    ., ltUS1-99 

UG-255  lPL-259  to  BNCp  S3  SO 

Elboi»|M359l    -  Si. 79 

FMAiTVfypm  10/S2.15 

UG  2 1  Dj  U  A  mp  heng  I  Type  M  M  a  I  e  *  of  RGB  S3.  DO 

BNCUG&eC'U  mate ^_.  $1.25 

3^6  inch  MhKePluqforCoiifnselC  .  $1,25 

UG273  BNC  to  PL  £59  53,00 


Plotor  Cable  &con  2-1fl  q^  ^22  ga 


1S«fli 


FREE  CATALOG 
COO  add  SI. 50— FLA.  R«s.  add  5%  Sales  Tax 


Connectors— shipping  10%  add1,  2-50  minimum 

,    e  — sfiipping  S3  00  Isr  100  tt    %2  00  each  adiJ  m:o  f| 


t^  4T2 


1327  NE  119th  Street,  Dept  RLO,  No.  Mlamf,  FL  33161     Cafl  (305)  693-3924 


1 


f^See  U&t  Qt  Adv^rffsers  on  page  730 
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SATBLUTBS 


SATELLITE  QSL  BUREAU 

One  vastly  under-utilized  resource  available  to  all  amateur  satel- 
lite users  is  the  AMSAT-OSCAR  QSL  bureau.  W  works  like  most  such 
bureaus:  Operators  keep  self-addressed,  stamped  envelopes  on  file 
at  the  bureau  and  incoming  cards  are  sorted  and  periodically  mailed 
out  in  the  envelopes.  The  only  problem,  according  to  bureau  manag- 
er B]  1 1  Luebkemann  WB2LCC,  Is  that  many  satellite  buffs  aren't  cur- 
rently using  the  bLtreau.  resulting  in  a  large  backlog  of  unclaimed 
cards.  At  midsummer,  for  instance,  the  bureau  was  holding  some 
1500  unclaimed  cards  for  more  than  700  different  stations. 

To  receive  cards  from  the  bureau,  send  Bill  up  to  six  self-ad- 
dressed,  stamped  #10  envelopes.  Foreign  stations  may  send  IRCs 
instead  of  postage.  Your  callsign  only  goes  tn  the  upper  left-hand 
corner  where  the  return  address  would  normal ly  appear.  Once  a 
month,  any  cards  on  file  for  your  station  will  be  mailed  usmg  one  or 
more  of  your  envelopes. 

Cards  to  be  sent  through  the  bureau  should  have  the  callsign  of 
the  intended  recipient  placed  on  the  right  rear  of  each  card.  The 
cards  should  then  be  put  in  alphabetical  order  before  being  shipped 
to  the  bureau.  There  is  a  five^cent  charge  for  each  card  addressed 
to  a  station  outside  North  America.  Ali  other  services  of  the  bureau 
are  free. 

For  more  details  about  the  AMSATOSCAR  QSL  bureau,  write  to 
WB2LCC,  115  Country  Farms  Road,  Marlton  NJ  03053. 

THE  UoSAT  SAGA 

A  1504oot  parabolic  dish  antenna  was  being  used  this  summer  in 
what  appeared  to  t>e  a  last-ditch  effort  to  save  the  ill-fated  University 
of  Surrey  amateur  satellite.  The  dish,  which  provides  42  dS  gain  at 
435  MHz,  will  be  used  in  an  attempt  to  issue  commands  to  the 
satellite. 

The  drastic  action  was  made  necessary  when  a  software  error 
caused  both  the  144*  and  435*NflHz  beacons  aboard  UoSAT  to  be 


commanded  on  simultaneously.  As  a  result,  both  command 
receivers  are  being  desensed  by  the  beacons.  It  is  hoped  that  the 
very  high  erp  of  the  big  dish  will  be  sufficient  to  overcome  the 
desense  problem  and  turn  off  one  of  the  beacons.  An  earlier  rescue 
attempt  using  the  26-dB  2'meler  EME  array  of  KtWHS  proved  unsuc- 
cessfui  despite  Dave's  considerable  effort. 

Thanks    to    the   AMSAT   Satellite    Report    for   this   infor- 
mation.— WB8BTH. 


Anat^ut  S4tellit«  Reference  OrbLtA 


Sate 

Oct      1 

2 

3 

4 

5 

« 

7 

fi 

9 

10 

11 

12 

U 

14 

15 

1« 

17 

le 

19 

2^ 
21 

n 

23 
24 

2b 
2h 
27 

2a 

29 
30 
31 

PfDV   1 

2 
3 
4 
S 

7 

e 

9 

It 
11 

12 
13 
14 


OSCAfi  & 


0124 
0128 
0133 
0137 
0141 
0i|3 
••07 
■ill 
•016 
0020 

B029 
^0^3 
9030 
0042 
0041 
00  SI 
0055 
0100 
0104 
010b 
0111 
0117 
0122 
0126 
0110 
01 3S 
0139 
0t0O 
0^05 
0  0  09 
0il4 
B91S 
••22 
■■27 
«031 
«03£ 
0040 
0@14 
0049 
0053 
005a 
0102 
0196 
0X11 


9€ 

9a 

99 
100 
101 
76 
7S 
79 

ao 

01 

a2 

03 
B5 
06 
S7 

ea 

89 
90 

94 
95 
96 
^t 
98 
100 
101 
102 
77 
73 
30 
01 
82 
03 
t4 

B7 
SB 
B3 
39 
91 
92 
94 
95 
96 


00S4 

0043 
0030 
1032 
•017 
§022 
001£ 
0011 

0000 
0154 
0149 
0144 
0L3a 
iU3 

iiae 

0122 
0117 
0U2 
0106 
0101 
0*5$ 

ii50 

0t4S 
0040 

0034 

•029 
0024 

00ie 

0013 
0008 
0002 
ilS6 
01  SI 
0146 
014B 
013^ 
0130 
0124 
0119 
0114 
0108 
•103 
•  058 


2«1 
261 
261 
261 
261 
262 
262 
262 
262 
262 
282 
293 
293 
293 
293 
293 
294 
294 
294 
294 
294 
29  5 
295 
295 
295 
29  S 
296 
296 
296 
296 
296 
^96 
297 
327 
327 
327 
327 
326 
32S 
32B 
326 
32B 
329 
129 
329 


flS-6 

lire    EOi 


249 
276 
274 
272 
270 
267 
265 
263 
290 
268 
2B5 
263 
261 
27  8 
276 
27  4 
301 
299 
29? 
294 
292 
290 
287 
285 
312 
31» 
300 
305 
303 
301 
296 
326 
324 
321 
319 
117 
314 
312 
310 
337 
335 
332 
33« 
320 
325 


lLS-7 


0144 
0126 
0113 
0050 
••42 
•027 
•011 
•155 
0139 
0124 
0108 
0053 
0030 
0022 
0007 
1150 
•135 
0119 
0104 
0049 
0033 
•  010 
•002 
il46 
fl3t 
0115 
0110 
0044 
0029 
0013 
0157 
0141 
0126 
•111 
•055 
•040 
0024 

0152 
0137 
0122 
#106 
0051 
003^ 


0002 

01S2 

0142 

0133 

•123 

0113 

O104 

0054 

0^44 

0035 

0025 

0015 

0006 

015S 

■  146 

0136 

0127 

§117 

0187 

00  5  S 

004  8 

003B 

0029 

0019 

0O#9 

0000 

0149 

0140 

9130 

0120 

0111 

0101 

0051 

0  04  2 

0032 

0023 

0013 

0001 

0153 

0143 

0134 

0124 

0114 

0105 

0«55 


249 

27  7 

276 

276 

275 

274 

273 

272 

271 

27  0 

26  9 

26  9 

268 

297 

296 

295 

294 

293 

292 

291 

290 

290 

289 

28B 

287 

286 

315 

314 

313 

312 

312 

311 

310 

309 

308 

307 

306 

305 

334 

333 

333 

332 

331 

33i 

329 


R5-8 
UTC      EQ% 


0181 

0055 

0355 

0  053 

0050 

••47 

0044 

0041 

#•39 

g»36 

0  033 

0030 

0027 

0024 

■022 

■019 

0016 

0013 

0010 

0008 

0005 

0002 

0IS9 

•156 

0153 

0150 

0148 

014  5 

0142 

0139 

0136 

0134 

0111 

•128 

0125 

•122 

•119 

0117 

0114 

0111 

0108 

0105 

0103 

Olt0 

••57 


261 
26  2 
263 
26  4 
265 
266 
266 
267 
268 
269 
270 
270 
271 
272 
273 
274 
275 
275 
276 
277 
273 
279 
309 
310 
311 
312 
311 
314 
314 
315 
316 
317 
310 
310 
119 
32« 
321 
322 
323 
323 
324 
325 
326 
127 
327 


Date 

1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

33 

34 

25 

26 

27 

20 

29 

30 

31 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 


MM  HELP 


I  need  a  sctiematic  diagram  or  any  Inlor- 
matldfi  on  where  ^  c«fi  obtain  a  s^x-nwtif 
iranscflhref  and/of  a  rsceivif  in  kit  form. 
Tube  or  solid-state  gear  I?  accofitatMe.  I  wUf 
piiy  copying  txtsts  and  postage. 

Kari  ^rtAvqutla  L«ll«  PS7HM 

PO  Boit  385 

59tKX)  NatAl.  RN 

Brazil 

I  need  manua1/9Ctieniatics/lnstfuctioni 
fOf  the  Knight  T1 60  transm^ller.  I  whi  pay 
the  cost  of  copying  and  postage. 

X  W.  Robertson  W5RDI 

745  WilEow  Sr 

HunI  TX  760S3 

I  am  in  need  o1  a  liiler  for  a  Collins 
f*390A  receiver.  I  ani  Interested  In  a  me 
Chanical  filter  ^f  ±64iHz  bandwidth  Any 
assistance  would  be  highly  appreciated 

H«fi»  Kroe42«r 

Frlck«slra&sa  33 

D-3000  Hamburg  20 

W«sl  Genfiany 

I  am  In  need  of  hardware/peripheral  in- 
formaf  ion  on  the  Wang  22003  computer  I 


wilt  pay  posiage/cciipyir>g  costs,  but 
ptease  com  act  me  first  to  avoid  duplica- 
liofi. 

Pfiil  Sultiertand  VKBZPS 

92  Arc#dla  Dr. 

Shoalwater6l€9,  WA 

Australia 

I  need  crystals  For  u$4  in  an  antique 
^'cat's-whi&kef^-type  radk>  receiver. 

e.  f  ranli  Vo^eL  MO  WB5PMU 

20e  Chief  St 
Chefokee  I A  51 01 2 

Can  anyone  sell  me  a  Mini  Pfoducis 
HO  1  mirtiHtuad  or  a  6-24/RK-3  mini- 
beam?  Rease  ^rite  fifsi. 

Ash  Nallawalla  VK3CIT 

RAAF  Academy 

Point  Q<mK  Vic.  3029 

Auatralja 

I  need  rnanuals  ajKtfor  scheinaiics  Icir 
the  followirvg: 

•Slerfa  Electronics  model  £19B  iransislor 
testar 

•TS-323/UR  frequency  me  lee 
•OS-aZ^UPM-iS  oscilloscope 


•  Heath  OP-1  oscilloscope 
•Heath  0-12  oscilloscope 

•  RCA  WR'SgA  rrystal-callbrated  marker 
§enefaior 

•Simpson  3B3-A  capacohmeter 

•  Konel  KR53VA  VHF  transceiver 

I  will  pay  reasonable  costs  tor  copying 
and  postage. 

Chu€k  Gorltula 

2&5  S.  Cftdar 

Tof»clo  OR  973t1 


I  need  a  sch email c  for  a  model  SE  9176 
Son  ex  cassette  rei;order. 

Harvey  C,  Brown.  WD6DRF 

PO  BoK  32275 

San  4aw  CA  95132 

Can  anyone  help  me  get  smarted  in  ham 
radio? 

Mrs.  Kalhryn  Wilson 

2  FoMfidry  St 

So,  Easton  MA  02375 


CORRECTIONS 


Several  errors^  crept  into  our  two-part 
''Confessions  of  a  Counter  Evotutionary  " 
article.  In  part  I  (August,  1^2),  line  t  of 
cotumn  3  slioutd  read:  "connectkjns}  and 
R6.'/R7/' 

Jn  part  II  {September,  1982).  Vtie  totfOW- 
»ng  correctionE  should  be  made: 
•On  Fig.  12  (page  39)^  pin  12  of  IC26  must 
be  connected  to  pin  9  of  the  IC  before  the 
common  connect  eon  ^oes  to  pin  10  of 
tC35 

*tn  column  2  on  page  42  ol  tf>e  adicle,  ime 
1 1  should  be  changed  to  read  "strobes  t- 
7,  not  2-a/" 

•On  page  42,  column  4,  paragraph  3,  lime  S 
Should  read:  "2x1  V*  Inch  Bud  210O).  ' 
ftQn    Fig.    T7    tpagfi   44K    elimmate    the 


dastied  box  around  the  three  7ALSDA 
chips.  (Keep  In  mind  that  all  three  ICs  afe 
still  74L&CUS.) 

•Ori  dage  46.  column  I,  paragraph  1,  line 
5.  the  *ofd  '  Vei"  sttoutd  be  omitted. 

Charles  EL  Martin  AB4Y 
73  Magaxine  Stati 

In  the  aritcfe  "^Double  Trouble  on  50 
MHi"  {September,    1962).  the  fotlowlnf; 
correctiona  should  be  made: 
•OS  and  07  are  2M 15664  KPM  transistors 
•Tine  ,001 -microfarad  capacitor  should  t>e 
a  Ni^ed^  not  vrariable,  capacitor. 

Charles  E.  Ms rttfiAB4Y 
73  Magazine  Staff 
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CONTACT-80.  .  . 

System  lot  the  {J^man^inQ  operalo?  at  an  affordable 

pftce. 

Ffid  t  LI  TAflu 

•Dtsic  I/O:  SAVE.  LOAD,  KILL  i  OIR   .  . 

•TRKSPLIT  BCTHin,  u»iir  dflflnsd . .  . 

•  10  CANNED  MESSAGES 
•DYNAMIC  BUFFEfl  ALLOCATION    , . 

•  Liv«  HAgOCOPY  lof  p«rAll*l  ^rirklarB 
■KBybo*nJ  CONTROL  of  STATION 
•AUTO'fD;  RTTY,  CW  isei*<=l«bi«  ONiOFF)   .  . 
•CLOCKED  OUTPUT  rat* 

•Alt  BAUDOT  !ip««di  plus  ASCU  (1 10). .  . 
-NAME,  DATE,  TIME  froiTi  computer,  .  . 
•On  ftCfWn  BtT  PATTERN  SCOPE   .  . 

CALL  SiGN  mth  qrr^Sr 

DISK  \fO:  VERSION  5279,00  Post  Paid 
MOO-HI.  32K.  CASSETTE  IK>  VERSION 


Post  Paid 


$229 


COMMTEK 


*^150 


4493  Orteans  Dr,  Dunwoody,  GA  ^>338 

{404)94^9314 


RED  HOT  SPECIALS! 


KDKFM2030wTrmik*.  .  . 
A:dt.ril'CS'3000  2MXcvr   ... 
Azdenl*CS-300  2MhaiuthLld  . 
A;cden  rCS'lBOO  lOM  FM  Xtvr 
Co m iinxJ ore  V  ic - 2 0  C * vmptiie r 

K  an  ironies  Inierface . 

Kantronics  \  ic*20  CW  RTTY  Suf 
Ka  rn  rt>n  ic  s  Mi  n  i-Te  rtn  1  na  I 
jarielQiiA5  2M  Rcvr  t'rcHamp 
SaniL'c  144mP  2M  HandhclJ    ,. 
All  MJ-,|  hems  12%  off  Ibt 
AE,A  iM»ri>le  144  MH:  Artienna 
liearcai  20-20  Scanner      ,  .  .  . 
Uom  IC45 1 A  440  MHz Xcvt 


.S2  79.00 
.  ,ZS\.0O 
.  .  283.00 
.  .283.00 
,  ,2  5**  .00 
.  ,  165,00 
iwiirc  41^00 
.  .24^.00 
.  .  19.50 
.  .291-00 

.  .  .32.00 
,  .  269.00 

.  69*^,00 


Prities  aubject  ro  chani^if  wit  hoy  t  notictr 


Ben  Franklin  Electronics 

115%  \tain  HillibfimKS67CKi3 

a  16  ^7  2269 

^439 


EC 


SAVE  90% 


YES  you  can  save  up  to  90%  on  a 
computer  systen)  of  your  own. 

$150.00  buys  a  4MHz  Z80A  with 
64KB  &  a  rea(  Front  Panel 

$200.00  buys  a  Full  Function 
24x80  CRT  with  Keyboard 

>bu  can  have  your  own  comfHiter  and 

be  running  Fortran,  BasJc.  Pascal,  etc. 
If  you  get  our 

FREE  BROCHURE 
TODAY 

DIGATFK    CORP. 

Suite    50A 

2723    W,     Butler    Dr. 

Phoenix       AZ       85021 

ROLL-YOUR-OWN  TECHNOLOGY 
AND  SAVE  A  BUNDLE 


YAESU  FT-207R  OWNERS 

AUTO  SCAN  MODULE  AND  BATTEH¥ 
SAVER  KIT 

15  minutes  to  in- 
stall: scan  restarts 
when  earner  drops 
off:  busy  switch 
controls  automatic 
scan  on -off;  in- 
cludes moduie  and 
mstructions. 

Model  AS- 1.  $25.00 

.  ^—      FT'207R  BATTERY  SAVER  KIT 
ig^  MODEL  BS  1  $14  95 

*No  more  dead  batteries  due  to  mefnory  back- 
up 

'30%  l^ss  power  drain  when  squelched 

'Sirripie  to  mstall.  step-by-siep  instruclions 
and  parts  included 

*4  mA  memory  bachup  reduced  to  500  AA. 

•45  m A  receiver  dfain  reduced  lo  30  mA. 

*  Improved  audio  tidality  and  loudness 

ENGINEERING  CONSULTING 

P.O.  Box  2966  ^^^ 

ANAHEIM,  CAUFORNIA  92&03 


SHOP  BY  MAIL 


>-t 


HANDBOOK 
OF 
APARTMENT  OPERATION 


by  Dan  Fox.  W2IQ0 

AConnplflte  Guldtt  to  Amateur  Actiirity 
Horn  ll«itrictecf  LcKationi  (160pagei) 

Sn.SOpiui   S1.50- Shipping -p 

Hon^ltnfl 


BIRCH  HILL  SALES 

PC  Box  234  Peterborough NH  03458 

t6CI3>924-T§5^ 

VfSA 


QUALITY  MICROWAVE  TV  SYSTEMS 


1.9  to  2p5  GHz  Antennas 

CcmplelB  System  jRod  Style  as  pictursdl  S124i5 

Complete  System 
IReflector  Style  35  piclured)  $M3,95 

Down  CanuBrlar  Assembled  &  Tested        S64J& 

Fewer  Supply  [T2  to  m]  $49J5 

Jlt£fi  [3lsh  Style  Antenfias  In  Stock. 


Galaxy  ^ '« 
Electronics 

6007  N.  Gist  Ave. 
Blend  ale,  Az. 
85301 

(602)247-1151 

COD'S 
Quantity  Pricing 


t     ySA     '' 


^Y 


^ 


9QDAY  WARRANTY 
PARTS  ft  LABOR 


DIGITAL   DISPLAY 


II  til 


ritf  ftiii 


Mew     YA^SU    -     ,  . '.  ,,..,.-_.. 

•?**■— a '■  ■     '    t    E_ci»r    «a4  psmwr*    5  ■et±.»*   .^    -    -tJ 

,£,        r  ,  ■     C^  lObi*  A*ftr  jmM*l    tOhx  4l|r«   i*t**t 

1^  *»d    :    ■        rrsMl  putfcjL  It   knijud  "•f-T*"^. 
Hodali   far    IHEATH    .^u I > :m- i > .^  i:^>00'-3oi  livioa-roi   tmi 

M    pliJi    in   pa-mar    iUipfrlj/trfl*pJ'3.ra*r,    off    JiBrtlch;,    SUJJ    "Jrs, 
fifl^Kt  it  BH-L^f  K^g   tmsm  iz   kl  > 


COLLINS 


SmitM   far  ne^SS  tStCQ  TS7g&rll»4t  as,  4  llOOtflC  a,&,<it.{}. 
re  ■  al    jorFTttt«  Itu*  eto«k*   diwrudt  ■.!  fig^^'JC  It^  Rl 

N^   day  mtitteif  bui^Ki    T^u   pay  return  poo  CM  ^i.   irlt^  w^iai  iHniEv^l 
Had   itrjHl  UQ«    far  fdi-d  In rcifaji bia n.  dd  jraur  n^dek   dU''|4<ti>i 

111  'ua3,t«  :Jut7  mid   pgEtji*l4  V2  %  C«u<   ^  Buntlsji  vafrjiritjr* 

«.!    rrrJtTlC  TTIJy;":.    pT^I':-..-"     ,-:1    ^-I    r*r;«iif*r-   ^.    I^EAfflt 


ORAIMO       SYSTEMS 

illfllt.    lEiilllT  If         il3SI   «li    «1l 

mill    VAiiiiiTii  iiiiitt       I  e 

111  lltJI  tiillA    TUZfi 


tll4l 


111  iSil 


13? 


CB  TO  TEN  METER! 
CONVERSION  KlTSi 


TO  MErERFM-Limlter  discrimi- 
nator board  with  specific  instruc- 
tions to  fit  over  80  different  AM  & 
SSB  chassis 

SSBAM  K/TS- Now  m  stock 
kits  for  most  C8  models— 23  or  40 
channels 

NEW  &  USED -FM  SSB- AM 

converted  C,B/s  in  stock 
ANEXTER  MARK  ANTENNAS 

— You  saw  them  at  Dayton.  Now  in 
stock  the  HW-3  three  band  helewhip 
that  covers  10 — 15—20  meters  with 
no  traps 
FREt  CATALOG -\Nr\te  or  call 

today         INDEPENDENT 

CRYSTAL  SUPPLY  COMPANY 


f41  Rt.  6A.  Box  183 

Sandwich,  Ma.  02563-0183 

(617)888.4302 


^^78 


m 


A  2-Meter  Space  Beater ! 

DDRR 

T/ig  ffepeafer  Beater 

«  With  ^3.  Ut^ie  35  Orte  'squ^r^  ItKri  of  g^<Jiint} 
pL3n«  iKe  uniqu«  Cn2A  twcHimirSer  inlennji 
prowidei    comjnunitjhon    liorti    tirtuailr 

■  LcHi  SWI^  match  la  a  SO  oTin*  lirit  across  lh« 
'entire  Ijandi 

»  Space  B^alars  are  nvd liable  tor  single  01 
^uJlt-band  aparatiDM  ftam  3  5'l<tB  MHz 


S3  &tl4|3ptll^ 

and  handling 

fe<m|in«nlAF  USAf 


1635  WEST  RIVER  PAHKWAV 

GRAND  ISLANDv  NEW  YORK  14072 

(7 I6j  773-1445 


M^  163 


'5^  Lt7t  Qt  Ad¥^n9efS  on  page  130 
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hib  irDPi 


BOOKS 

Dick  Bash; 
ARRL 

ColJbook  Co, 

MAPS 

ARRL 
AR.CdIbooitCo 

CODE  TAPIS 

IContrcmics 
ARRL 


SHOP  BY  MAIL 

SPfCIALTlES 

QSL  Cords 
log  Books, 

Coox— Seol  5or50  rdls 
CcFweccro^*  Dust  Covers 


MAGAZINES 

Csingle  copies  > 

Byte 

fcpulof  CompuMng 

QST 

Ham  Rodio 

73 

80  Microcomputer 

Deilt  Top  CornpuHng 


BIRCH  HILL  SALES 

PO.  Box  234   Peterborough,  NH  03458 

C603J  924  7959 
Catalog  St** 


VISA 


RIC  TROUBLES 
GOT  YOU  DOWN? 


•YOU  COULD  SHIP  YOUR  RIG  TO 
THE  FACTORY  FOR  REPAIR. 

•YOU  CX)ULD  SHIP  IT  TO  RQ  SER- 
VICE CENTER  FOR  REPAIR. 

•BUT  YOU  STAND  A  GOOD 
CHANCE  OF  FIXING  IT  YOUR- 
SELF WITH  HELP  FROM  YOUR 
OWN  COPY  OF  "OWNER  REPAIR 
OF  RADIO  EQUIPMENT" 

•THIS  BOOK  WILL  BE  SHIPPED 
POSTPAID  FROM  K6RQ  FOR 
$8.95 

RQ  SERVICE  CENTER 

14910  LG  BM. 

Los  Gatos,  CA  95030 


C.B.  SPECIAL 

(Repeat  of  a  sell  out) 

CONVEFIT  THESE  TO 

10  METER  FM 
Ne^  Hy  Gam  40  crianneiE  prinied  circuit 

bodrdf   aasembl'y   cSquelch   pot    vol^ume 
tonicoi  and  char^in^il  iwicti  rrot  inctud«aii 
Soardi  sold  a.5  \%  Dime^s^sn  6  ^6 

t-9  pes  $7.SQ  «i. 
10-49  pc«  ^^50  •«. 

(While  qu^ntiiies  i^^ll 

REMOTE  40  CHANNEL  C.B, 

RemoitS  tiave  a  metal  frame  Speiker 
pla^fjC  case  afitj  control  mjc  fioT  inctUfJed 
Sold  as  IS         $14  J5  0« 

C,B.  BARGAIN 
C  B    t&prda  fnis&rng  parts  or  <l«magea 
Can  b«  t}S«fl  for  spire  partii  Ouv  S«vefai" 

sa.so  •> 

OdNit  fiflormd|ir04i  E^ie^se  Si6,d  i^OC  for 
SiH  via  UFS  CODi  acc«pt«)  tcN  orders 
Id'laiirig  }SD  00  o*  more  FkjfHj*  r#ii^Ants 
add  Jl'^r  faies  Tat  Minimum  oider  |I5,Q0 
ForeiQn  orders  US  turnai  only  add  20''r  to? 
S/H  MASTER  CARD  ^nd  VISA  ac^npied 

Surplus  ElBCtronics  Corp, 

7294  NW  541h  Si- 

Miami  FL  33166  *^^^ 

P.H.i  305-887^228 


SUPER  LOW  PRICES! 


A2DEN   PCS -4000  2  Mi- TBR  52W.OO 

A/DEN  PCS:i(X)  2  METER  HT         S28S.00 
s WTEC  I44UP  2  METER  HT  i2ft9.0O 

bA\TEC  440UP  HA^fDHELD  S319.00 

KENWOOD    2500  HANDHELD       $29900 
VAESU  FT  Z08R  2-METER  HT  * 309.00 

VAESl    FT  70eR  440  HT  S329.00 

TEMPO  S-15  2  METER  HT  S249.00 

TEMPO  S2  220  HT  124900 

ALL  KENWOOD  &  ICOM   HF  RIGS   12% 
OFF 

ALL  LARSEN   2  METER  Af^TEMNAS   15% 
OFF 

ALL  YAESU  &  TEN-TEC  HF  RIGS  15%  OFF 
ALL  HYGAIN  &  HUSTLER  ANT  30%  off 
ALL  MFJ  PRODUCTS  1S%  OFF  LIST 
RADIOS   ANTENNAS  &  ACCESSORIES  ARE 
IN    NEW     FACTORY    SEALED   CARTONS 
FULL    MANUFACTURERS    WARRANTY 
PRICES  CASH  &  SHIPPING  CREDIT  CARDS 
ADDi% 


SHAVER  RADIO,  INC. 

1378  S.  Bascom  A%  e,  San  Jo&e.  Ca!ir.  9S 128 

408  998  1103  ^  14S 


WANTED  FOR  CASH 

Yoyr  Military  Sufpfus  Eiecironic 

Maienal  -■  Airlorce.  Mavy  or  Army 

Equipmeni  Modules.  Tubes,  or  Pans 

It  cosis  nothing  lo  get  our  hhghest  offer 

Call  Collect  NOW 
201-440-8787 

3S  Ruia  Court 
South  Hdckensack.  N.J.  07606 

SPACE  ELECTRONICS  Co. 

Our  22nd  Year 


*^  162 


NEW 

DX 

ANTENNAS 

QUALITY -ECONOMY 


WE  MANUFACTURE: 

MDNOBAND  YAGI  BEAMS 

TRI  BAND  YAGI  BEAMS 

CENTER  fNSULATORS  -  BALUNS 

DUMMY  LOADS  -  AND  MORE^ 

AH  OX  products  are  fully  guaranteed 
Send  targe  S  A.S.E.  for  free  catalog 
Dealer  inquiries  are  welcome. 


DX  Sif  nal  C». 

P.O.  BOX  3r.  iQCPA.  II  61S40 

Phdn*  (30f  )^4«-2Cll7 


UX-Notes. 


*2aDQ*   DXCC   Band/H^tdt    CouFtlflttl 
'StVCtt  Hide   Horked/Canf irvcd   Ci»1u«n£l 
*Lbg    %ht  entire   Hi   CAllslfaE 
*1L0lj  Otsl^BJle    the  K4d«s  #rt4  iindsl 

fiLlfS   •Bvr^f   •3rfl  f«rt]r1    *ie£tpf«£*1   LIccAitaf! 
•Sptcc   liA   enter   f{JUfl   U«r1d  At  I  is   p«qt   # 
"T^RU   C^nddtHtl      •ITU   £oii«!      'CO   ionti 

"LutHudel      ^L&pisiitudil 

nm    Erifu  cosiputed   for  HOUR  giHt 
''Time    lone  Differenced       ^PrDpigit  1  on    fecEgr! 
*DUttnce    in   KtlcMeler&I      *DltEiiice    in  Htlet! 
*fXJICt   leas.  H«idtflf}    ~    [ncludtng  fiX   tP   Vdu! 

PLUS  Complete  FrefU  ind  iiar  Suidtt! 
1200*   Preflie^s   ire   cross-ref erenctd! 
AQQ*    CotinTLriei   irf    Indexed   iloh'tieticil  1  jf r 

D)(-W»^e$   iJo   ttip  work  -   m[  do   th«   D)(-trifll 

SEND   Cttl.   N^pe.   Addrtii^  Tiwe   Zon«H   QTH   Infu 
(LalUud*   ^  Longitude   OR    Direct  I  isn   i  Olstiftcv 
Fr6i»  t   fitirui    to^n   T^   Taur   QtH)    «n<d   Sl^-SO^K^d 
TO:  m-.        C«n    HAWJ^Ht 

Rendltl    Slier«iJi   IN6ltQ      CSO&)   ■TN7371    UB'^?^} 
PD   S(»e   iSe  '        i79-<«a0    {04.17:) 

Kahulut,    MiuK    H*w*H    96732      WIBH      «C        ^^  1*7 


BRAKE 


EASY  TO  USEI 


BEND  J 

&FORM      \ 

.060  ALUM> 

&  STEELI 

CLEAN 

SMOOTH 
BUILD  CUSTOM  BENDS  TO 

CABINETS  YOU'LL  BE  90« 

PROUD  OF!    COMMERCIAL 
QUALITY  or  1/10  THE  COST  11 

GUARANTEED!   «■«'"?* 

not  fficl. 


JiO  COG  OR  CREDIT  CAimS, 

ALL   ORDERS    lU    US   rU«DP. 
hUh  FQRtiiGN    0BDER9  ADD 

S5*5£J   SKI(»PIHCi    IN  ADtHlXON 
to  P&A. 

ASSOCIATES 

3050  Hi  §5  TM  AV[. 

S4LVEI  $mN^  J  ru,  aifrti 


22  25 

••■  2.50 


^336 


ALL  BAND  TRAP  ANTENNAS! 


.—  * 


r 


PRrXUNED  '  COMPIXT- 
£LY  ASS£M»LCO  -  ONLY 
ONE  NEAT  SMALL  AN' 
TtNNA  FOB  ALL  BANDS1 
EXCELLENT  FOR  CQtl- 
DOS  -  APARTMENTS 
-  LIGHT  -  STRONG  - 
ALMOST    INVlSieLEf 


rOR  ALL  MAK£S  4 
MODELS  OF  AMATEUR 
TRANSCEJVERS  t  GUAR- 
ANTEED FOR  ZOOO 
WATTS  5SB  INPUT  FOR 
NOVICE  AND  ALL  CLASS 
AMi^TEUf=lSP  IMPROVED 
DESIGN  I 


COMPLETE.  wUh  90  ft.  14^5011-52  efinn  fc^divts,  «nd 
PL 259  c4nn«ctor,  Imulalvft.  30  M  ^OO  fe  t*li  d>icrDn  fn^ 
tufffforu.    center  cannactnr  wfui    bum  Jn    iB^t^tftq  mtrmtiv  4nrt 

t"J<;6"-jCW  JlWl  »*llch  to  band  det^^tf  fo<^  »ic«Hi»fll  »*iMifl#» 
A^d^eitofi  -  tr*n*fi4an«  md  reciiTinff  L«nhSWR  »ir«f  •■  ftviM 
-T^nMs  imoaUf  MOT  fiCEDeD'  Cim  i)«  uted  m  «n»«i«d  Vi  - 
liapent  -  tn  atttei,  (i#ibuNdiha  lopi  m  nerrQw  iiou  The  ONLY  AN* 
TENNA  TOU  WhLL  EVER  NCCO  FOR  ALL  ^ANDS  -  WITH 
AN¥    TRANSCEIVER  -  NEW  ■  NO  BALUNS  NtEDEDl 

80*40-20^15*10-  ^2  tFK,.  ^0*  U    -lriad«l  SSBBUC    S7?.9f^ 
2O-t5"10  m»t*r  -   2  trap  -  26ti  -  Mod«l  1007BUC.  .  S7T.y5 

BEND  FULL  PRICE  FOR  POSTPMO  iNSUflED.  DEl^  IN  USA. 
(C'niidB  s  $5.00  titre  1V  ^iUgc  -  ctericpir-  Cuilcms  #lc)  Of 
vdef  uH^  VISA  .  MASTC<1  CAHD  -  A MCR  EXPRESS 
Gj^«  miAibc^  tnd  Fi  dBie-  |th  1-30a-23€-S333  9AM  ~^m 
n^ett  <»■¥«  W«  t>«  «•  Z-:iamf%  JU.L  PHCCS  MAt  INCREASC 
OROCR  NOW  ni  trtuMMi  pTirtflnit  tv  1  rev.  10  da?  montt 
bKfc  ir«i  rf  rA4«-i^t4  Iff  mw  ^n■^flW■ld  Mitfc  hi  USA.  FREE  ^NFO 
A V  Al  L  ABLE  0«  L Y  FROM  ^  j^ 

WESTERN  ELECTRONICS         ' 
OSpt.  A7-10  «c«rne¥.  Ne&^Bilii,  6BQ4T 
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MM  HELP 


t  am  lcK>kJf%Q  fcr  s^rvtcc  manuals  far  Ihe 
B«afcat  210,  210XU  211,  and  22€  scan- 
ners, I  would  also  ^lke  lo  heaf  from  anyone 
who  has  expanded  the  frequency  range  of 
rhese  units. 

Kdvltl  Neal 

Rt  A^  BokL  231A 

Flippin  Al^  72S34 


I  would  like  to  hear  from  anyone  sue- 
ceASful  In  clearing  up  the  SOO-Hz  tone  from 
the  Conar  model  452  2m  transceiver  I  have 
insialled  it^ir  modKication.  but  this  did  not 


remove  the  tone. 

R«x  D.  Faulkner  N4EYi 
34t3  CovfngtOfi  Dr 
Augusia  GA  30909 

I  fi-e€d  a  dlagrsin  and  Instnicllo^ns  to  re- 
siring  a  dial  for  a  Nationai  model  33  short- 
wdve  receiver.  I  Mrill  pay  copying  costs.  I 
win  also  pay  (or  an  onfginal  manual,  if 
aval)  able. 

Johnny  E.  Carr  WA4FCC 

Rt.  2 
Rockmail  GA  30153 


AZDEN  PSC-300 

TWO  METER  HANDHELD 


PCS  300  NT                S205.OO 

PCS-3000XCVR           285.00 

KDK 

Remote  cable                37.00 

■  »  "^  ■  ^ 

Phase  II  ant-                   28,50 

FM  2030 

Other  acG.                        Caf( 

$280 

Free  shipping 

In  USA 

p 

tor  all  XCVR  or 

HT  orders 

B.  G.  CARL  ELECTRONICS 


11126  Claire  Ave. 

Northridge,  Calif.  9t328 

Call:  (213)  363-1216— anytime 


^4^9 


—      MILITARY  SIGNAL  GENERATORS    — 
RECONDITIONED  AND  LAB  CALIBRATED 


TS^&IO/U.  RANGE  10  MH2  THRU  420  MHZ  AM;CW  OR  PULSE  MODULATION,  CALI- 
BRATED ATTENUATOR  MILITARY  EQUIVALENT  TO  Hfe06D  1375,00 

TS-403/UftM  ei ,  flAWGE  l.a  GHZ  THRU  A  GHZ  AM^PULSE  CALIBRATE  D  ATTENUATOR. 
MfLlTARY  EQUIVALENT  TO  HP616A_..  $345.00 

TS*2f/URM-5J    RANGE  3  8   TO   1   GH^    AMfPULSE    CAUBRATEO   ATTENUATOR 

MILITARY  EQUIVALENT  TO  HPeiSA . .,.,.____..„ »34S0O 

HP  404A,  i^AMGE  50  ¥MZ  THRU  50  MH2  AM/CW .  C ALf BflATED  ATTENtTATOR  450  OO 
HP  %\2A  RANGE  450  MrtZ  THRU  1330  MHZ  AI*PULS€  MODULATION  CALJBRAttD 

ATTENUATOR      ,.      .. 475.00 

HP  614   RANGE  WO  THRU  StOO  MHZ   AMJPULSE  MODULATfON.  CALIBRATED  AT 

TENUATOR...  .  .....  ^45.00 

UflM-2S  RANGE  10KHZTHRU5CfMHZAM/CW,  MO[3ULATlON  400HZ  AND  t  KHZ.  RF 

OUTPUtO-2V  PRE CiSJ ON  50  OHM  STOP  ATTENUATOR , ..,285.00 

URM-24  RANGE  4  UHL  THRU  ^0^  MHZ  *MiQW  MOOULATiON.  CALiSRATED  Af 
TENUATOW  ...  2tS.OO 

TS-497^LrnR  fiANGE  2  MHZ  THRU  50  MHZ  CALIBRATED  ATTENUATOR.  AMCW 
i^OOULATlON  MtLiTARY  VERSION  OF  MEASUREMENTS  MODEL  80  235,00 

TS41ifURM  49  RANGE  400  MHZ  THRU  fOOO  *AHZ.  AM.i€W  OR  PULSE  MODULATION 

CALlSRATED  ATTgNUATOl^  „„.....  ..._.  ._,._.. ,,.....225.00 

TS41ftmflM-64.    RANGE  900   THRU    2100   MHZ   CW    OR  PULSE    MODULATION 

CALIBRATED  ATTENUATOR  .,,.  ..        225.00 

SG-13/U  AIRCRAFT  VOR^JLS  ftANGE  108  THRU  t35,9  MHZ  AND  329  9  TO  335  MHZ. 
OUTPUT  SIGNALS  INCLUDE  VOR,  LOC  AHO  GLlDESLOPE  AND  lOOOCPS.  SAME  AS 
COLLINS  479T  2  OPERATES  FROM  28VDC  AT  3'^  AMPS  BENCH  F>OWER  SUPPLY  OR 

J^aCRAFT&ATTERfES  IDEAL  FOR  AinCHAFT  RADIO  REf^AlR       .     ._    3K,O0 

SG  1 A/AAN  AlRCfUFT  RADIO  SiG  GEN  WTTN  f>F  34a/Af1N  1 15V«0H2  POWWB  SUR*^ir 
^A^iGE  ea  THRU  140  MHZ  AND  r  10  t  TO  1 14  9  MHZ  m  10  KHZ  STEPS  CALIBRATED 
OUTPUT  4OQ.'10O0  HZ  MOOULAT+ON  INT  OR  EXT  MILITARY  EQUIVALENT  TO  BOON 
TON  an  A.  145.00 

MOTO  ROL A  T- 1 034 ,  F  M  S IG  G  E N .  R ANG E  25^  54  MHZ.  1 30  1 7 5  M  HZ.  400  470  M H  Z  AN  D 
fi»-965  MHZ,  VARIABLE  OUTPUT  FROM  O.t  MV  TO  100.0Q0  MV-  HAS  OUTPUT  1  KC 
DEVIATION  METER  47B.00 

f  OB  OTTO  N  C  .  30  DAY  MONEY  BACl^  GUARANTEE 

WE  ACCEPT  m€.  VISA  OR  CHECK,  PHONE  BJLL  SLEP  (704J  S24-7519 


i^ 


Electronic 
Distributors 


Slep  Electronics  companii 

p.  O.  BOX  lOO,  HWY  441.  DEPT  73 
OnO.  NORTH  CAROLINA  28763 


^367 


*  B  E  C  *  Bullet  Electronics  Corp.  P.O.  Box  401X44£  Garland,  TX.  75040  (XM  j  278-3$S3 


^ia 


THE  PRESIDENT  SAYS:   *'HOGWASH!!" 


After  taking  one  look  at  the  TRIPUT  POWER  SUPPLY  our  engineer  declared  that  the 
units  were  worth  several  hundred  dotlars  each.  He  pointed  out  the  engineering,  high  quality 
construction  and  state-oH he-art  integrated  design  in  support  of  his  position.  The  President 
of  BEC  more  pragmatically  pointed  out  the  already  full  warehouse  and  the  two  trailer  truck 
loads  of  power  supplies  waiting  in  the  parking  lot,  and  set  the  price  to  move  them  QUICKLYI 
We  have  a  large  quantity,  but  the  supply  won*t  last  long.  The  only  thing  we  ask  is  please  read 
the  ordering  rules. 


QUALITY  DOUBLE  SIDED  GLASS  BOARD 


-h 


111' 


%P. 


T7  t 


%  «- 


Jb*"*'!! 


_    ..J 


I 


il* 


REGULATOR  ASSEMBLY 

(part  of  unit) 


62.50 

Plus  Freight 
21  lbs. 


COMPLETE  UNIT 

(as  you  receive  it) 

ORDERS  SHIPPED  WITHIN  CONTINENTAL  U.S.  ONLY!      6  X  SVa  X  12 

ORDERING  RULES 

1,  Mai!  check  or  MO  for  $62.50  +  S5.00  for  shipping  or  phone  (214)  278-3553 
to  charge  VISA/MC  or  COD  order,  (UPS  COD  only,  add  S2.50  COD  fee) 

2.  Texas  residents  include  5%  sales  lax, 

3.  Orders  for  this  unit  will  be  shipped  within  48  HOURS  or  we  pay  the  freight! 
(weekends  or  holidays  excluded) 

4,  ONE  TIME  OFFER!  LIMIT  TWO  (2)  SUPPLIES  PEB  CUSTOMER. 


13.6V  @  20A  MODIFICATION 

0y  cti^rigmg  a  i^^  parts  on  ihe  t>Qaf0  ti^  Tnpui 
P^w^f  'Supply  m\i\  aoiX  -  14V  ^adjystaA^e}  at  up  to 
2CA  i9ctriifmai2metef  linearafrip'Wes^^ifep 
tjy  seep  instructiima  Vi^  necessary  parts  ll^d* 
\ncaiion  (Mr  hntructlani  will  rwl  void  th«  30  diy 
warranty. 


+  1ZV  @  7A^  +5V  @  IDA;  -12V  @  5A 

•  UNIT  IS  COMPLETELY  ASSEMBLED" 

•  Fused  primary  and  DC  seciions 

•  HUGE  SHIELDED  TRANSFORMER 

•  2%  Load  &  Line  Regulation 

•  Low  Ripple  (     lOOmv) 

•  Short  Circuit  Protection 

•  Overvoltage  Protection  on  ail  three 

OillpUtS 

•  25 A  Bridge  Recuttef 

•  Over  60.000  mfd  of  f»lfers 

•  Higri  Efficiency  SwKching  Regutator 
reduces  heatsink  area 

•  Schematics  and  service  guide  included 

•  Thermal  Shutdown 

•  Statts  LED s  (3) 


^See  Ltst  Qf  Aa\^ef1tS6r&  on  page  tOO 
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FACrr  4555  Sl^RIAL  PAGE  PRINTER 

The  Faclt  4555  alphantuneriCAl  serial  printer  Is  complete.   Equipped  witb  RSZ12C  Interface, 
printing  mecbsnlsmi  control  electtonics,  drlv#  electronics,  power  supply  aod  character  genera- 
tor.  The  adaptation  electronics  can  be  modlfletS  in  four  versiotisrBtt-parallel  data  tranafer, 
CCITT  (ElA,  RS23ZC)  for  bit-serial  data  transfer  and  the  current  loop  (TTY)  Interface  also  for 
ble  aerial  data  transfer*   The  Faclt  4S5S  prints  on  ordinary  paper  and  Is  adjustable  for  dif- 
ferent paper  widtha  and  formata,  9.5"  paper  width  with  66  llnea  per  page  or  DIN  AA  with  70 

linea  per  page. 

SPECIFICATIONS 


Print   speed 

Printing  mode 

Max,   ff  of  cb/llne 

Katrlx 

Char.    Size  Height 

Char*    Size  Width 


up  to  60c b.B. 

Incremental. 

80  alt.  132* 

7X5  dot  matrix* 

2.7iimi/l/8'' 

l.|mm/0.05''    I32ch/ltne 

2.1iiHi!/0,083"  aOch/llne 


Char,  spacing 

Char .  Code 
Char.  Set 

Feed  mechaniam 


THESE  miTS  WTRE   PULLED  OUT  OF  SERVICE  IN  GOOD  WORKING  C(M4D1T10N, 
RADIO   SHACK  TRS-SO  COLOR  COMPUTER, 


2 .  54m/  I  / 10**   80ch/ llii e 
l,55aiB/0*06"    nZch/line 
ECHA-6   T-blt  coded  char,    set 
63  Char*    various  tiatlonai 
veraiona* 
Sprocket   feed. 


WE  CHECK  EACH  UNIT  ON  A 


PRINTER  ONLY  $U9.99 

Printer  with  llnecord,  box  of 
paper,    lnter«-connect   cable   for 
TRS-80  COLOR  COMPUTER. 

5149,99 


GENEVA  CALCULATOR  WATCH 


This  attractive  watch  has  the  following  nodes: 

Hormal  Time  Setting, 

Cai^idar  Setting^ 

Dally  Alarm  Time  Setting, 

Weekly  Alarm  Time  Settings 

Chronograph, 

Calculator^ 


Featured  in  Black  Plastic 


$24,99 


or   Featured  in  Stainless  Steel 


$29.99 


SILICON   DIODES 

FEED  I'HHU  SOLDER   RF  CAPACTORS 

MR751 

lOOvdc               6Ampa 

10/55.00 

100/S38.00 

470p£   +-20^ 

MRSIO 

lOOOvdc               3Ampa 

10/$3,75 

I 00/ $24. 00 

BEP170 

lOOOvdc                2Aapa 

20/52.00 

100/$15.00 

5/$K00  or    100/S  15.00  or 

1U3209 

lOOvdc             ISAnips 

S2,00 

10/  SIS. 00 

1000/$ 100, 00 

i 

BYX2t/200 

200vdc            25AiDpa 

$2.00 

10/   S15.00 

1»2I33a 

600  vdc             60Ainps 

S5.O0 

10/  S40.00 

lODOpf/.OOlu 

if  +-10Z 

DS85*04C 

AOOvdc             eOAmps 

§10.00 

10/  sso.oo 

IN3269 

600vdc          leOAmps 

$15,00 

10/$120.00 

4/ SI. 00  or    100/520.00  or 

275241 

30Qvdc          250Ainps 

520.00 

i0/$i75.00 

1000/$ I 50. OC 

1 

7-5754 

300vdc          4D0ATnps 
15KVDC            20Bta. 

$30.00 
$3.00 

10/5250,00 
10/   $20.00 

RED* 1 5 

£  PROHS 

SMFR20K 

2OKV0C            aOma, 

$4.00 

10/  $30.00 

lN4l4a 

signal 

30/$UOQ 

100/   S3. 00 

2708    1024x1 
2716  204@»c8 
27L32/25L32 

S2.00   each 

FAIRCHILD 

4U6   i6it  DYNAMIC  RAMS  200ns.   Part   / 

i6K7  5 

54.00  each 

25  For  $25 

.00 

or   100  For  $90.00  or 

1000  For  S 7 50. 00 

$10.00  each 

HEWLETT  PACKARD  MICROWAVE   DIODES 

1N57U 

(5082-2800) 

Schottky 

Barrier  Diodea 

$1.00  or    10 

for  $  8.50 

1N5712 

(5082-2810) 

n 

tl              fi 

$1.50  or   ID 

for  $10,00 

m6263 

(HSCB-lOOl) 

11 

11              tf 

$    .75  or   10 

for  $  5,00 

5082-2835 

It 

n                  n 

11.50  or  10 

for  SIO.OO 

5082-^2&OS 

Quad  Hatched 

11 

per 

set   S5,00  or    10 

for  540*00 

Tolt  Free  Number 

800-528.0180 
(For  orders  onty) 


(fll*^t|z  electroi|ic§ 
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KECALL  PBONE  MEMORY  TELEPHONE  tflTH  24  NimER  j^UTO  DIALER 

The  Recall  Phone  Telephone  employs  the  latest  state  of  art 
coBtnunlcacloas  technology.  It  Is  a  combination  telephone 
and  aucooiatlc  dlnaler  that  uses  premlush^quallty .soils-state 
circuity  to  assure  high* reliability  performance  in  personal 
or  buslneae  applications*  $49,99 


AAk, 


ARON  ALPHA  RAPID  BIDDING  CLUE 

Super  Glue  IJ/CE-466  high  strength 
rapid  bonding  adhesive* Alpha 
Cyanoacry late. Set-Time  20  to  4D 
sec* ,0*7fl.o«.(20gm. ) 

$2,00 


**^ 


THOUCH  TONE  FAD 

This  pad  contains  all  the  electronics  to 
produce  standard  touch- tone  tones.  Nev 
with  data. 


$9.99  or  10/S89.99 


MITSUMI  UHF/VHF  VARACTOR  TUNER  MODEL  UVEIA 

Perfect  for  those  unscrambler  projects, 
Hev   with  data. 


U 


$19,99  or  10/§U9.99 


miEGRATED  CIRCUITS 


1  to  LO 


Hup 


HC1372P 

MC135SP 

MCI  3 50? 

MC1330A1P 

MC1310P 

MCiA96P 

LM565M 

LM3aONl4 

miSS9N 

NE364N 

NE56IK 


Color  TV  Video  Modulator  Circuit. 

IF  Amp, .Limlter.FH  Detector, Audio  Driver, Electronic  Attenuator 

IF  Amplifier 

Low  Level  Video  Detector 

FM  Stereo  Demodulator 

Balanced  Modulator/Demodulator 

Phase  Locked  Loop 

ZWatt  Audio  Power  Amplifier 

TV  Video  Modulator 

Phase  Locked  Loop 

Phase  Locked  Loop 


4.42 

$2.95 

5.00 

4.00 

1,50 

1.25 

1,50 

1,15 

4,29 

3.30 

1,50 

1.25 

2,50 

2.00 

1.56 

1,25 

5,00 

4,00 

10,00 

8,00 

10,00 

8,00 

FERRANTI  ELECTRONICS  AH  RADIO  RECEIITR  MODEL  ZIJ414  LSTERGRATED  CIRCUIT, 
Features: 

1,2  to  1.6  volt  operating  ranges, Less  than  O.Sma  curreat  consumption.  150KHi  to  3KHz 
Frequency  range, , Easy  to  assemble^no  alignment  necessary.  Effective  and  variable  AGC  action. 
Will  drive  an  eaxphone  direct*  Excellent  audio  quality. .Typical  power  gain  of  72dS, ,T0-18 
package.  With  data, $2.99  or  10  For  $24.99 


KI  CAD  RECHARGEABLE  BATTERIES 

AA  Battery  Pack  of    6  These    are   Factory 
Mew,  $5,00 

SUB  C  Pack  of   ID  l.SAmp/Hr.      $10.00 

Gates  Rechargeable  Battery  Packs 


IZvdc   at   2,5Ainp/Br. 
12vdc  at  5Aiii|»/Ur* 


$U,99 
$15,99 


VHF  DUPLEXERS 

This  duplexer  was  made  for  RF  Harris  Mobile  Phones, 
These  duplexers  can  be  used  in  any  mobile  phone 
sy at em, along  with  having  the  capabilities  to  be 
modified  for  UHF  use.  Dimensions  are  3  3/5"Lx  4  2/5" 
Wx  1  I/IO^'D.  App<  weight  is  16o£. /llb.2o£. 


(fll*^^  electroi|ic$ 


PRICE  $74,99 

Toll  Free  Number 
60O-S28-0180 
(For  orders  only) 
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RF  TRANSISTORS,  MICROWAVE  DIODES 


1 


FART 

1S2199 

IS 22 00 

2NL561 

2N1562 

2N2857 

2N2857JAN 

2N2876 

2N2947 

2K2948 

2H29A9 

2N2950 

2N3375 

2K3553 

2N3632 

2N3818 

2N3B66 

2N3924 

2N3927 

2N3950 

2N4072 

2N4127 

2N4427 

2N4428 

2N4957 

2N4958 

2N4959 

2N5090 

2N5108 

2N5109 

2N5160 

2N517? 

2N5179 

2N5583 

2N5589 

2N5590 

2N5591 

2N5635 

2N5637 

2N5641 

2N5642 

2N5643 

2H5645 

2N5646 

2N5691 

2N5764 

2N5836 

2K5842 

2N3a49 

2N5913 

2N5922 

2N5923 

2N5941 

2N5942 

2N5944 

2N5945 

2N5946 

2K6080 

2N6081 

2N6082 


PRICE 

$   7. 

50 

7. 

50 

25. 

00 

25. 

00 

1. 

55 

2. 

55 

U. 

00 

18. 

35 

15. 

50 

3. 

90 

4. 

60 

8. 

00 

I. 

57 

13. 

80 

5. 

00 

L. 

30 

3. 

35 

17. 

75 

25. 

00 

1. 

80 

21. 

00 

1. 

30 

I. 

85 

3. 

45 

2. 

90 

2. 

30 

13. 

90 

4. 

00 

I. 

70 

3. 

45 

21. 

62 

1, 

,00 

4. 

,00 

8. 

.65 

10. 

,35 

13. 

,80 

10. 

.95 

15. 

,50 

9, 

.20 

10. 

.95 

15 

.50 

13. 

,80 

20, 

.70 

18 

.00 

27. 

.00 

5 

.45 

8 

,00 

20 

.00 

3 

.25 

10 

.00 

25 

.00 

23 

.00 

40 

.00 

9 

.20 

11 

.50 

19 

.00 

9 

.20 

10 

.35 

11 

.50 

PART 


PRICE 


PART 


PRICE 


Toll  Free  Number 
800*528-01 80 
(For  orders  only) 


2N6083 

$ 

13.25 

2N6084 

15.00 

2N6094  /M9622 

11.00 

2N6095  /M9623 

12.00 

2N6096  /M9624 

15.50 

2N6097 

17.25 

2N6136 

21.85 

2N6166 

40.25 

2N6201 

50.00 

2N6459 

18.00 

2N6603 

12.00 

2N6680 

80.00 

2SC756A 

7.50 

2SC781 

2.80 

2SC1018 

1.00 

2SC1042 

12.00 

2SC1070 

2.50 

ZSC1239 

2.50 

2SC1251 

12.00 

2SC1306 

2.90 

2SC1307 

5.50 

2SC1760 

1.50 

2SC1970 

2,50 

2SC2166 

5.50 

8B1087 

(M.A.) 

25.00 

A50-12 

20.00 

A283B 

5.00 

ALD4200N  (AVANTEK) 

395.00 

AM123 

97.35 

AH688 

100.00 

BB105B 

.52 

BD4/4JFBD4  (G.E.) 

10.00 

BFQ85 

1.50 

BFR90 

1.30 

BFR91 

1.65 

BFW92 

1.50 

BFX89 

1.00 

BFY90 

1.00 

BGYS4 

25.00 

BGY55 

25.00 

BGY74 

25.00 

BGY75 

25.00 

BL161 

10.00 

81X67 

11.00 

BLY  568CF 

25.00 

8LY87 

13.00 

BLY88 

14.00 

BLY  8  9 

15,00 

BLY90 

20.00 

BLY 351 

10.00 

C4005 

20.00 

CA402 

(TRW) 

25.00 

CA405 

(TRW) 

25.00 

CA612B 

(TRW) 

25.00 

CA2100 

(TRW) 

25.00 

CA2113 

(TRW) 

25.00 

CA2200 

(TRW) 

25.00 

CA2213 

(TRW) 

25.00 

CA2418 

(TRW) 

25.00 

CA2612   (TRW) 

$  25.00 

CA2674   (TRW) 

25.00 

CA2S81-1(TRW) 

25.00 

CA4101   (TRW) 

25.00 

CA4201   (TRW) 

25.00 

CA4600   (TRW) 

25.00 

CD1889 

20.00 

CD2545 

20.00 

CMD514AB 

20.00 

D4959 

10.00 

D4987M 

20.00 

D5147D 

10.00 

D5506 

10.00 

D5827AH 

20.00 

DMD6022 

30.00 

DMS-2A-2  50 

40.00 

HEP76 

4.95 

HEPS 3002 

11.30 

HEPS  3003 

30.00 

HEPS 3005 

10.00 

HEPS  3006 

19.90 

HEPS 3007 

25.00 

HEPS 30 10 

11.34 

HTEF2204  H.P. 

112.00 

5082-0112  H.P. 

14.20 

5082-0253  H.P. 

105.00 

5082-0320  H.P. 

58.00 

5082-0386  H.P. 

POR 

5082-0401  H.P. 

FOR 

5082-0438  H.P. 

POR 

5082-1028  B.P. 

POR 

5082-2711  H.P. 

23.15 

5082-3080  H.P. 

2.00 

5082-3188  H.P- 

1.00 

5082-6459  H.P. 

POR 

5082-8323  H.P. 

POR 

35826E  H.P. 

POR 

35831E  H.P. 

29.99 

35853E  H.P. 

71.50 

35854E  H.P. 

75.00 

HPA0241  H.P. 

75.60 

H)CTR3101  H.P. 

7.00 

HXTR3102  H.P. 

8.75 

HXTR6101/2N6617 

H.P. 55.00 

HXTR6104  H.P. 

68.00 

HXTR6105  H.P. 

31.00 

HXTR6106  H.P. 

33.00 

QSCH1995  H.P. 

POR 

JO 2 000  TRW 

10.00 

J02001  TRW 

25.00 

J04045  TRW 

25.00 

K3A 

10.00 

MA450A 

10.00 

MA41487 

FOR 

MA41765 

POR 

MA43589 

POR 

MA43636 

POR 

KA47044 

POR 

MA47651 

25.50 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


E 
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GaAs, 

TUNNEL  DIODES. 

,  ETC. 

PART 

PRICE 

PART 

PRICE 

PART 

PRICE 

MA47100 

S       3. 05 

MRF503 

$      6.00 

PT4186B 

$        POR 

HA47202 

30.80 

MRF504 

7. 00 

PT4209 

POR 

MA47771 

FOR 

MEF509 

5,00 

PT4209C 

POR 

MA47852 

FOR 

MRF511 

8.65 

PT4566 

FOR 

MA49558 

FOR 

MRF605 

20.00 

PT4570 

POR 

MB4021 

FOR 

MRF629 

3.47 

PT457I 

POR 

MBDIOI 

1.00 

MRF644 

23.00 

PT4571A 

POR 

KD0513 

FOR 

MHF816 

15.00 

PT4577 

POR 

MHW1171 

42.50 

MRF823 

20,00 

PT4590 

POR 

I        MHW1182 

48.60 

MRF90I 

3.00 

PT4612 

POR 

MHW4171 

49.35 

MRFS004 

2.10 

PT4628 

POR 

MHW4172 

51.90 

MS261F 

FOR 

PT4640 

POR 

MHW4342 

68.75 

MT4150   Fair, 

POR 

PT4642 

POR 

!        MLP102 

25.00 

MT5126  Fair. 

POR 

PT5632 

POR 

MM1500 

■ 

32.32 

M!r5481  Fair. 

POR 

PT5749 

FOR 

MM1550 
i        MK1552 

FOR 

MT5482   Fair. 

POR 

PT6612 

FOR 

50.00 

MT5483  Fair. 

POR 

FT6626 

POR 

MM1553 

50. 00 

iiT5596  Fair, 

POR 

PT6709 

POR 

MMI614 

10.00 

ra:5764  Fair, 

POR 

PT6720 

POR 

MM2608 

5.00 

MT8762   Fair. 

POR 

FT8510 

POR 

MM3375A 

11.50 

MV109 

.77 

PT8524 

POR 

HH4429 

10.00 

MV1401 

8.75 

PT8609 

POR 

MM8000 

1.15 

MVI624 

1.42 

PT8633 

POR 

MM8006 

2.30 

MVI805 

15.00 

PT8639 

POR 

M0277L 

POR 

MV1808 

10.00 

PT8659 

POR 

M0283L 

POR 

MV1817B 

10.00 

PT8679 

POR 

M03757 

POR 

MV1863B 

10,00 

PT8708 

FOR 

MP102 

POR 

MV1864A 

10-00 

PT8709 

POR 

MPN3202 

10.00 

MV1S64B 

10.00 

PT872  7 

POR 

MPN3401 

.52 

MV1864D 

10.00 

PT8731 

POR 

MPN3412 

1.00 

MV1668D 

10.00 

PT8742 

POR 

MPSU31 

1,01 

MV2101 

.90 

PT8787 

POR 

MRA2023-1.5 

TRW          42 .  50 

MV21U 

.90 

PT9790 

41,70 

MRF212/208 

16.10 

MV2115 

1.55 

PT31962 

POR 

MRF223 

13.25 

MV2201 

.53 

PT31963 

POR 

MRF224 

15.50 

MV2203 

,53 

PT31983 

POR 

MRF237 

3.15 

MV2209 

2.00 

PTX6680 

POR 

MRF238 

12.65 

MV2215 

2.00 

RAY- 3 

24.99 

MRF243 

25.00 

MWAllO 

7.45 

40081 

POR 

MRF245 

34.50 

MWA120 

7.80 

40281 

POR 

MRF247 

34.50 

MWA130 

8.25 

40282 

POR 

HSF304 

43.45 

MW A2 1 0 

7.80 

40290 

POR 

MRF315 

23.00 

MWA220 

8.25 

RFllO 

25,00 

MRF420 

20.00 

MWA230 

8.65 

SCA3522 

POR 

'        HRF42I 

36.80 

MWA310 

8.25 

SCA3523 

POR 

MRF422 

41.40 

MWA320 

8.65 

SD1065 

POR 

MRF427 

16.10 

MWA330 

9.50 

SS43 

POR 

MRF428 

46.00 

NEC57835 

5.30 

TP1014 

POR 

MRF450/A 

13.80 

ON  382 

5.00 

IP  102  8 

FOR 

MRF453/A 

17.25 

PPT515-20-3 

POR 

TRW- 3 

POR 

MRF454/A 

19.90 

PRT8637 

POR 

UTO504  Avantek 

70-00 

MRF455/A 

16,00 

PSCQ2-160 

POR 

UT0511  Avantek 

75.00 

MRF458 

19.90 

PT3190 

POR 

V15 

4.00 

MRF463 

25.00 

PT3194 

POR 

V33B 

4.00 

MRF472 

1.00 

PT3195 

POR 

VI  GOB 

4.00 

MRF475 

2.90 

PT3537 

POR 

VAB80 1 EC 

25.00 

MRF477 

11.50 

PT4166E 

POR 

VAB804EC 

25-00 

MRF502 

1.04 

PT4176D 

POR 

VAS21AN20 

25.00 

Toll  Free  Number 
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COAXIAL  RELAY  SWITCHES  SPDT 


Electronic  Spe<!ialty  Co, /Raven  Electronics 
Part  #  25NZa  Fart  if   SU-01 

26Vdc  Type  N  Connector,  DC  tu  I  GHz. 


FSB  5985-556-9683 


$i^9.00 


NC 


COM 

NO       1 

•■  .',  ■    •"  i  ?  J          1 

f    C-HJ       -  i.        •*  A  ^  T  Jl        M 

^             , .,  , 

«%  ^ 


Azophenol 

Part  #  316-10102-e 

llSVac  Type  BHC  DC  to  3  GHz. 


$29.99 


Part  #  300-11182 

120Vac  Type  BNC  DC  to  4  GHz, 

FSH   5985-543-1225 

539.99 


FXR 

Part   #   300-U173 
IZOVac  Type   BNC   Same 
FSK   5965-543' I 850 

S39.99 


BNC  To  Banana  Plug  Coax  Csble  RG-58  36  Inch  or  BNC  to  N  Coax  Cable  KG-58  36  inch 


$7.99  or  2  For  $11,99  or  10  For  550.00 


§8.99  or  2  For  ?l5-99  or  10  For  S60*00 


SOLTD  STATE  RELAYS 

P^B  Model  ECTiDB72 
PRICE  EACH  $5.00 


5vdc  turd  on 


Dlgislg*  tnc.  Model  ECS-215   5vdc  turn  on 
PRICE  EACH   $7,50 

Grigsby/Barton  Model  GB74Q0   5vdc  turn  on 
PRICE  EACH   $7.30 


I20vac  contact  at  Tanps  or  20£iiBps  on  a 
10^'k  tO"3c  t  L24  alumlnuin.  Heats  Ink  i<rlth 
silicon  grease. 

ZAOvac   contact    l^anps   or  4 Damps   on  a 
10"3£    i€t"x   .124  altiaijiijii.      Heacslnk  vith 

silicon  grease. 

240vac  contact  at  15ampa  or  40atnps  on  a 
10*'x  lO-'x  .124  alumirtum.  Healslnk  vlEh 
silicon  grease. 


NOTE;    ***     Items  may  be   substituted  with  otlier  brands  or  equivalent  model   numberE.    *** 


oM'ifc 


elect  rof|icsi 


Tolf  Frt9  Number 
800*5280180 
(For  ord«rs  ortly) 
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"MIXERS" 


WATKINS  JOHNSON  WJ-H6  Double  Balanced  Mixer 


LO  and  RF  0.2  to  300MHz 
Conversion  Loss  (SS8) 

Noise  Figure  (SSB) 

Conversion  Compression 


IF  DC  to  300MHr 
6.5dB  Max.  1  to  50MH2 
8.5dB  Max.  .2  to  300MHz 
same  as  above 
8.5dB  Max.  50  to  300MHz 
.3dB  Typ. 


$21.00 

WITH  DATA  SHEET 


NEC  {NIPPON  ELECTRIC  CO.  LTD.  NE57835/2SC215G  Microwave  Transistor 


NF  Min  F=2GHz 
F=3GHz 
F=4GHz 


dB  2.4  Typ. 
dB  3.4  Typ. 
dB  4.3  Typ. 


MAG  F=2GHz 

dB  12  Typ. 

F=3GHz 

dB  9  Typ. 

F=4GHz 

dB  6.5  Typ 

$5.30 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic=10nia.   GHz  4  Min.  6  Typ. 
Vcbo    25v    Vceo    llv    Vebo    3v    Ic   50iiia.  Pt.     250niw 

UNELCO  KF  Power  and  Linear  AmplUier  Capacitors 

These  are  the  famous  capacitors  used  by  all  the  KF  Power  and  Linear  Arrplifier 
manufacturers,  and  described  in  the  RF  Data  Book. 


5.1pf 
6.8pf 

7pf 
8.2pf 


lOpf 
12pf 
13pf 
I4pf 
15pf 


18pf 
22pf 
25pf 
27pf 
27 . 5pf 


30pf 
32pf 
33pf 
3Apf 
40pf 


43pf 
51pf 

60pf 
80pf 
82pf 


lOOpf 
llOpf 

120pf 
130pf 
lAOpf 


200pf  1  to 
220pf  II  to 
470pf  51  up 
500pf 
lOO'Opf 


lOpcs 

50pcs 

pes 


SI. 00  ea 
$  .90  ea 
$  .80  ea 


NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 


Peak  Pt.  Current  ma. 
Valley  Pt.  Current  ma. 

Peak  Pt.  Voltage  mv. 


Ip 
Iv 

Vp 


Projected  Peak  Pt.  Voltage  mv.  Vpp  Vf=Ip 


Series  Res.  Ohms 
Terminal  Cap.  pf. 
Valley  Pt.  Voltage  mv. 


rS 
Ct 
VV 


MODEL   1S2199 

9inin.   lOTyp.    Umax. 

1.2Typ.    l.Smax. 

95Typ.  120max. 

480nn"n.  550Typ.  630max. 

2.5Typ.  4max. 

1.7Typ.  2niax. 

370Typ, 


1S2200   * 

9min.  lOTyp.  Umax. 

1.2Typ.  l.Smax. 

75Typ.  90max. 

440min.  520Typ.  600max. 

2Typ,  3max. 

5Typ.  Smax. 

350Typ. 


FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  42908 

Input  Impedance  10  meg.,  Input  Capacity  6.5  to  12pf.,  Division  Ration  (Volts/Div  Factor) 

10:1,  Cable  Length  4Ft.  ,  Frequency  Range  Over  lOOMHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 


MOTOROLA  RF  DATA  BOOK 


List  all  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 

PRICE   $7.50 


Toll  Free  Number 
800-528^180 
(For  orders  only) 
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"SOCKETS  AND  CHIMNEYS" 


EIMAC  TUBE  SOCKETS  AND  CHIMKEYS 


SKllO 

SK300A 

SK400 

SK406 

SKA16 

SK500 

S1C600 

SK6Q2 

5KS06 

SK507 

SK6iO 

SK620 

SIC626 

SK&IO 

SK636a 

SK640 

SK646 

5K700 

SK711A 

SK740 

SK770 

SKSOOA 

SK306 

SK8I0 

SK900 

SK906 

SK1420 

SK1490 


Socket 

Socket  For  4CX500OA,R, J*  4GX 10,0000,  4CX15,OOOA,J 

Socket  For  4-125A,2  50A,400A,400C,4PR125A.400A,4-500A, 5-5D0A 

Chimney  For  4-250Ap400A,400C,4PR400A 

Chimney  For  3-4002 

Socket  For  4'-1000A/4PRlOOOA/& 

Socket  For  4CX250B,BC^FG^a^4CX350A,F,FJ 

Socket  For  4CX2S0B,BC,FC,R,4CX350A,F,FJ 

Chimney  For  4CX250B,BC,FG,R,4CX3SOA,F,FJ 

Socket  For  4CXe00J,JA 

Socket  For  4CX600J,JA 

Socket  For  4CX600J»JA 

Chimney  For  4CX600J,JA 

Socket  For  4CX600J,JA 

Chimney  For  iGX600J,JA 

Socket  For  4CX600J,JA 

Chiijmey  For  ACXfeOOJ^JA 

Socket  For  4CX300A,¥,4CX125C,F 

Socket  For  4CX30QA,Y\4CX1Z5C,F 

Socket  For  4CX300A,Y ,4CXJ25C,F 

Socket  For  4CX300A,V  ,4CXI.25€,F 

Socket  For  4CXiaOQA,4CXl500B 

Chiamey  For  4CXi00aA,4CX1500B 

Socket  For  4CX1(}0<}A,4CX1500B 

Socket  far  4X5O01A 

Chimney   For   4X500 A 

Socket   For  5CX3000A 

Socket  For  4CV8000A 


$POE 

$520*00 

260.00 

74.00 

36*00 

390,00 

5K00 

73.00 

11.00 

60*00 

60.00 

66.00 

10.00 

66.00 

34.00 

36.00 

71.00 

225*00 

225,00 

86.00 

86,00 

225.00 

40,00 

225.00 

300*  00 

57*00 

650.00 

585.00 


JOHHSON  TOIE  SOCKETS  AKD  CHIMNEYS 


124-1  n/SK606 

122-O2?5-00l 

124-0113*00 

124-116/SK630A 

124-115-2/SK620A 


Chlmtiey  For  4CX250B,BC,FG,R,   4CX350A,F,FJ 

Socket  For   3-500Z,    4-125A,    250A,    400A,   4-5O0A,    5-50OA 

Cdpaclcor   Ring 

Socket  For   4CX250&,BC,FG,R,    /4CX350A,P.FJ 

Socket  For  4CX250B,iC,FG,R,    /4CX350A,F,FJ 

813  Tube  Socket 


S  10. OO 
(pair) 15.00 
15*00 
55.00 
55-00 
20.00 


CHIP  CAPACITORS 

.Spf 
Ipf 
1-ipf 
U4pf 
1 .  5pf 

l.&pf 
2*2pf 
2.7pf 
3.3pf 
3.6pf 
3.9pf 
4.7pf 
5*6pf 
6.8pf 
S,2pf 


PRICES 


1  to  10  - 
i:  to  50  ■ 

51  to  100 


lOpf 
12pf 
15pf 
18pf 
20pf 
22pf 
?4pf 
27  pf 
33pf 
39pf 
47  pf 
Slpf 
56pf 
68pf 
82pf 

,99c 
,9Qt 
.80e 


lODpf* 

llOpf 

120pf 

ISQpf 

1 50pf 

16€pf 

ISOpf 

20Opf 

220pf* 

240pf 

Z70pf 

300pf 

330pf 

a60pf 

390pf 


430pf 
470pf 
SlOpf 
560pf 

620pf 

680pf 

820pf 

lOOflpf/.OOluf* 

iSOOpf/.OOlSuf 

Z700pf/.0QZ7uf 

10,000pf/.01uf 

12,000pf/.012uf 

lS,0O0pf/.OlSuf 

13,000pf/.018yf 


101  to  1000  .60C 
1001  &  UP    .2St 


*  IS  A  SPECIAL  PRICE:  10  for  $7.50 

100  for  S65.00 
1000  for  1360.00 


WATKIN5  JQHHSOf<  HJ'V907:  Voltage  Controned  Microwave  Oscillator    $110.00 

Frequency  range  3,6  to  4.ZGHZ,  Power  ot/puti  Min.  lOdBm  typical,  SdBm  Guaranteed. 
Spurious  output  suppression  Harmonic  (nfg),  min.  20dB  typical,  3n*Band  Non-Harmonic,  min. 
60dB  typical.  Residual  FH,  pk  to  pk,  Kax.  SKHz,  pushing  factor.  Max.  SICHz/V,  Pylling  figure 
(1.5:1  VSWR),  Max.  60We»  Tuning  voltage  range  ^1  to  +15volts.  Tuning  current*  Max.  -O.lmA, 
modulation  sensitivity  range.  Max,  120  to  30«Hz/V»  Input  capacitance*  Max.  lOOpf,  Oscillator 
8ias  +15  +-0.05  volts  @  SBehA,  Max. 


TUBE  CAPS  (Pla 

ite) 

$11.00 
13.00 
14.  OO 
17.00 

20.00 

HRl,  4 
HR2,3,  6  4  7 
HR5,  8 
j  HR9 

HRIO 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 
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TUBES 


TYPE 


PRICE 


TYPE 


PRICE 


TYPE 


PRICE 


2E26 

$    5.69 

KT88 

$   20.00 

6562/6974A 

$  50. 00 

,  2K28 

100.00 

DX362 

50.00 

6832 

22.00 

2X1000A 

300.00 

DX415 

50.00 

6883/8032A/8552 

7.00 

3B22 

19.75 

572B/T160L 

49.00 

6897 

110.00 

3B28/866A 

7.50 

592/3-200A3 

144.00 

6907A 

75.00 

3-500Z 

102.00 

807 

7.50 

6939 

15.00 

3-lOOOZ 

400.00 

811 

10.00 

7094 

125.00 

3CX1000A/8283 

428.00 

811A 

15.00 

7117 

17.00 

3CX1500A7/887 

533.00 

8 12  A 

35.00 

7211 

60.00 

3X2500A3 

200.00 

813 

50.00 

7289/3CX100A5 

34.00 

3CX3000A7 

490.00 

829E 

38.00 

7360 

11.00 

4-65A/8165 

45.00 

832A 

28.00 

7377 

67.00 

A-i25A/4D21 

58.00 

4624 

310.00 

7408 

4.00 

4-250A/5D22 

75.00 

4662 

80.00 

7650 

250.00 

4-400A/8432 

90.00 

4665 

585.00 

7695 

8.00 

4-4 OOC/ 6775 

95.00 

567 5/A 

25.00 

7843 

58.00 

4-1000A/8166 

300.00 

5721 

200.00 

7854 

83.00 

4B32 

22.00 

5768 

85.00 

7868 

5.00 

4E2  7A/5-125B 

155.00 

5836 

100.00 

7894 

12.00 

4CS250R 

146.00 

5837 

100.00 

8072 

65.00 

4Xi50A/7034 

30.00 

5861/EC55 

110.00 

8117A 

130.00 

4Xi50D/7O35 

40.00 

5876A 

25.00 

8121 

60.00 

4X150G/8172 

100.00 

5881/6L6W 

6.00 

8122 

100.00 

4X2 SOB 

30.00 

5893 

45.00 

8236 

30.00 

4CX250B/7203 

45.00 

5894/A 

50.00 

8295/PL172 

506.00 

4CX250F/G/862 1 

55.00 

5894/B 

60.00 

8462 

100.00 

4CX250K/8245 

100.00 

5946 

258.00 

8505A 

73.50 

4CX250R/7580W 

69.00 

6080 

10.00 

8533W 

92.00 

4CX300A/8167 

140.00 

6083/AX9909 

89.00 

8560/A 

65.00 

4CX350A/8321 

83.00 

6098/ 6AK 6 

14.00 

8560AS 

90.00 

4CX350F/J/8904 

95.00 

6115/A 

110.00 

8608 

34.00 

4X500A 

282 . 00 

6146 

7.00 

8637 

38.00 

4CX600J/8809 

607 .  00 

6146A 

7.50 

8643 

100.00 

4CW800F 

625.00 

6146B/8298A 

8.50 

8647 

123.00 

4CX1000A/8168 

340.00 

6146W 

14.00 

8737/5894B 

60.00 

4CX1500B/8660 

397.00 

6156 

66. 00 

8873 

260.00 

4CX5000A/8170 

932 . 00 

6159 

15.00 

8874 

260.00 

4CX10000D/8171 

990.  00 

6161 

233.00 

8875 

260.00 

4CX15000A/8281 

1260.00 

6291 

125. 00 

8877 

533.00 

4FR60A 

100.00 

6293 

12.00 

8908 

12.00 

4PR60B/8252 

175.00 

6360 

5.00 

8930/651Z 

71.00 

4PR400A/8138 

192.00 

6524 

53.00 

8950 

12.00 

5CX1500A 

569 . 00 

6550 

10.00 

6fiK4C 

6.00 

6JM6 

6.00 

6LQ6  (Sylvan la) 

7.50 

6DQ5 

5.00 

6JN6 

6.00 

6LU8 

6.00 

6FW5 

6.00 

6JS6B 

6.00 

6LX6 

6.00 

6GE5 

6.00 

6KG6/EL505 

6.00 

6ME6 

6.00 

6GJ5 

6.00 

6KM6 

6.00 

12BY7A 

4.00 

6H55 

6.00 

6KN6 

6.00 

12JB6A 

6.00 

6JB5/6HE5 

6.00 

6LF6 

6.00 

6KD6 

6.00 

6JB6A 

6.00 

6LQ6  (GE) 

6.00 

6JT6A 

6KD6 

6.00 
6.00 

NOTICE  AT-L  PRICES 

ARE  SUBJECT 

TO  CHANGE  WITHOUT 

NOTICE  n  ]  11  M  !  !  1 1 1 !  I  n  !  I  !  !  U  !  1  n  !  ! 

111  Mill!!! 

TUBES  MAY  EITHER 

BE  NEW  OR  SURPLUS  CONDITION  1 ! 

r  2 ! ;  J  [ !  M  !  1 1  1  1  M  1 ; ; 

!  1  M  j !  j  M  t  !!!■!! ! 

t  1 1  1  1  I  j  I J 1 1 

Toll  Free  Number 

800-528-0180 

(For  orders  only) 
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"TVRO  BOARD  LIST" 

70  KHZ  17   BOARD:     Tbts  circuit  provides  about   43dB  fialn  with  50  ohm  Input  and  output   Impedance. 
It  !■  designed   tQ  drive   the  Demodulatdr.     The  oD-board  bypass  fUter  c^n  be  timed  to  band- 
vidchu  betveen  2Q  and  35  MHz  v±th  a  passbsnd  ripple  of  le^s   thtm  h  dB.      tfybrld  lC*a  are  used 
for  the  gain  siages^ 

SIMGtE  APD 10  BOARD:      Tbta    circuit   recovers    the  audio  signals    froiti    the   6.8  MH^   frequency.    The 
Miller  SCSI   coll$  are   tuned   to  pass   the   B.BMHe  subcarrier  and   che  9052   call   tunes   for  recovery 
of   the  audio ^ 

DUAL  AKPIO  BOAKP:     Ihjplicate  of  the  single  «udlo  but  alflo  covets   the   S.l  range. 

DC  eOMTROL  BOAItD;     Ko  deecrlptlon* 


IWIAL  AMOtQ  BOAID 


PRICE  EAOl 


Printed  Circuit  Board 

?  2S*00 

2 

3pf  Bm 

1. 00 

2 

12pf    BIB 

UOO 

2 

50pf  SB 

UOO 

2 

6Bpf  sn 

l.OD 

A 

91pf  sA 

KOO 

5 

.OOlmid 

.35 

6 

.Oltnfd 

,15 

t 

<047infd 

,  35 

I 

.47sfd  25vdc 

.35 

1 

lafd   LOvdc 

-59 

4 

4.7«fd   35vde 

,59 

I 

470Bfd  2^dc 

L29 

2 

220K   l/4tf 

-15 

2 

150K  1/4W 

,15 

2 

6.8K   l/4w 

.15 

1 

3*3K    l/4w 

.15 

2 

2.2K   l/4w 

.15 

k 

IK    l/4tf 

.15 

2 

10  ohm    l/4w 

.15 

2 

5 OK  pots 

1*Q0 

1 

5K  pot 

l-OO 

2 

CA3065 

2.1i 

1 

LN3B0 

K56 

1 

7S12  Voltage  Reg. 

1,17 

S 

2M22ZZ 

,50 

4 

HlHer  9051 

5.99 

2 

MUler  9052 

5.99 

3 

lOK    l/4v 

,15 

1 

3.3K   L/4v 

.15 

3 

2,2K   l/4w 

/rs 

I 

IK  i/4w 

.15 

2 

5K  ID  turn   trimpdt 

1.00 

4 

tOK  iO  turn  trimpot 

1.00 

i 

lOK   m  turn  with  dial 

10.00 

I 

7815  Voltage  Reg* 

1.17 

I 

LH324 

2,50 

I 

5  pole   rotary  switch 

2.5D 

I 

SPQT  AW itch 

KOO 

1 

DPDT  Bwlcti 

i.OO 

I 

0-lma  octer 

5.00 

I 

18  to  24vdc  at  I  anp 

power  supply 

24.99 

TOTAL  KIT   PRICE 

74.27 

TOTAL  KIT  PRICE 


DC  CONTROL  BOARD 

r        ^ 

Printed  Circuit  Board 
2       470Bfd  25vdc 
2       4,7tafd  25vdc 
1        Imeg   l/4w 


97.  &Z 


15.00 

1.29 

.59 

.15 


BBHQPUIATQR   BOARD 

Printed  Circuit  Board 

t  lafd   35vdc 

13  .Olafd    50vdii   di^c 

1  470nifd  25vdc 

2  lOOmfd   16vdc 

2  22mCd  33vdc 

3  4.7bfd  35vdi^ 
1  43O0pf   w 

1  33Qp£    sm 

I  lOOpf     SQ1 

1  91 pi   SD 

1  3p£   SBi 

1  2  to  flpf  ceratiULe  trl 

1  lOOuh  choke 

1  4,7uh  choke 

1  2.7uh  chske 


aner 


PRICE   EACH 

;  4o»oo 

.59 
*35 

K29 
,69 
.59 
.  59 

2*00 
1.00 
l.DD 
1.00 
UOO 
1*00 
1-50 
1.50 
1.50 


100ft  iy4if 

51  Qlm  l/4tf 

27K   U4w 

lOK   l/4w 

fl.2K    l/4v 

4,7K    lAv 

2.2K   U4v 

L2K   l/4v 

IK  l/4v 

560  ohm  l/4w 

470  ohm  l/4v 

390  oln  t/4w 

300  ohffl  iMw 

270  ohffl   l/4w 

150  ohm  i/4w 

41  ohm    I/4w 

I  OK  pot 

KES92/LM733K 

N£564 

MWA120    CHotorola] 

7B12  Voltage  Re^. 

7815  Voltage  Reg, 

2112222 

1S34/3S 

HP50&2-2800 

5  to  7  volt  Zennet 

TOTAL  KIT  PRICE 


.15 
.15 
.15 
.15 
.15 
.15 
.15 

as 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

l.OO 

2.5^ 

5,00 

7.  SO 

1,17 

1.17 

,50 

.50 

2.20 

1,00 

92.25 


COMFLETE  KIT  WITH  DUAL  AUDIO       S923,23 
COMPLETE  KIT  MITH  SINGLE  AIHJlO     880.77 

t*K_^_S    IQ:^  ON  ALL  C0I1FLETE  KIT  ORDERS 

BOARDS   AHD   PARTS  HAY  BE  PORCHASED  SEFERATCLT 
AT  THE  PRICES  LISTED  ABOVE. 

ALL  PRICES  ARK  SUBJECT  TO  CHANGE  WITHOlJT 

NOTicFJ  I  [  1 1 1 1 M  n  I M !  f  n  e  El  n  1 1 1 1 1 1 1  n  1 1 


n'RO  BOARD   DESCRIPTION  AffO  PARTS  LIST 

DOAL  COiaVERSlOM  BOARD:     Thl^  board  provides  tonveT^icm  from  the  3,7«>4,2  band   first  to  900  MHz 
where  gain  and  bandpass    filter  tog  are  provided  and^   ©eciond,    to   70  MHz.      The  bo^rd  contains 
both   local   oBcillators,  one   fixed  and  the  other  variable,   and  the  seco^td  mixer.      Const  rue  tloii 
Is  greatly  aijuplified  by   the  use  of  Hybrid  IC  «iq)llClera   for  the  gain  stages* 


DEMOOPLATOR  BOARD:  Tfils  circuit  takes  the  70 
10  to  200  millivolt  range,  detects  them  using 
result    to  produce  Btandard  NTSC  video.      Other 


MHz  center  frequency  satellite  TV  &lgn«l   in  the 
a  phase  lock  Ioop|.  de-^mphastKes  and   filters   the 
outputs   Include   the  audio  subcarrlcr,   a  DC  voltage 
proportionnl    to  the  strength  of   the  70  ^D)^  slftnal,   and  At^C  voltage  centered  at  about  2  volts  DC. 


DUAL  CONVERSION   BOARD 

'-   I  . 

Printed  ClrcuU   Board 


6  47pf   chip  capfl 

2  A,7mfd  35vdc 

2  .Olittfd  50vdc  disc 

4  I. 5  to  Spf  piston 

triHier  cap 

Z  4  70  tt\m   l/4v 

2  HWA320   (Motorola) 

I  7815  Vnltage  Reg. 

I  \TOB090 

1  VTCI&240 

2  1114005 

I  DflH500/1100   tVi*rll) 

1  TfLPlOZ   (Engleman) 

8  SKA  Male  Connector 

TOTAL  KIT  PRICE 


PRICE  EACH 

S   25.00 

1,00 

.59 

cap  . 35 


5-99 

-15 

8.55 

1 , 1 7 

i50*00 

156.25 

.39 

125,00 

25.00 

5,00 

572,64 


3  IWA120 

7  .Otnfd   SOvdc 

2  4.7tiird    35vdc 

1  lOpE    sm 

5  22pf   SIB 

1  lapf  em 

1  33pf  sm 

2  330  ohm   l/4v 

5  J,W.  Miller  4500^4 

1  7515  Voltage  Reg. 

TOTAL  KIT  PRICE 


7.  BO 
.35 

1.00 
1.00 
l.DO 
l.OO 
.15 
4.99 
1.17 

86.45 


70  mz  IF  BOARD 


Printed  Circuit  Bn^rd 

Toll  Free  Number 
800^528-0180 
tFor  ordvrs  only) 


25.00 


smcLE  AUDIO  ^qarh 

Printed  Circuit  Board 

t    3pf  SD 

1  12pf 

I  5apf 

1  68pf  &u 

2  91pf  sm 

3  .OUIuifd 
3  .Glmfd 


5 


PRICE  EACH 

15.00 
1,00 
1,00 
1.00 
1.00 
l.OO 

.35 

.35 


I  .047iBfd 

1  ,47aifd 

1  Imfd    lOvdc 

3  4.7mfd   35vdc 

1  47Qiiied  25vdc 

1  220K  I/4II 

t  LSOK  l/4v 

1  6.8K  l/4v 

1  3.3K   l/4w 

1  2.2K  l/4w 

3  IK   l/4v 

t  10  olm  l/4w 

t  SOK  pat 

1  5K  pot 

1  GA30fe5/HCl358P 

1  LH3S0 

1  7B12  Voltage  Reg. 
3  2112222 

2  mlier  9051 
1  Killer  9052 

TOTAL  KIT  PRICE 


.35 
-35 

,59 

.59 

1.29 

.15 

.15 

.15 

.15 

-15 

,15 

.15 

I -00 

1,00 

2.16 

U56 

U17 

*50 

5.99 

5-99 

55.16 


(f\l^^i^  electrof|ic§ 
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"CHIPS" 


FAIRCHILD 

95H90DC 

95H91DC 

11C90DC 

11C91DC 

11C06DC 

11G05DC 

11C01FC 
62S90 


1tC24DC 


1IC44DC 


VHF  AND  UHF  PRESCALER  CHIPS 

350MC  Pffiscaler  divide  by  l^'ll 

350MC  Presealei'  divide  by  S/S 

650MC  Prescaler  d  ivide  by  10/1 1 

650MC  Prescaler  dmde  by  5^ 

UHF  Prescaler  750MC  0  Type  Flip  Flop 

IQHz  Counter  Divide  by  4 

(Regular  price  J75. 00) 

HIgti  Speed  Duat  5M  input  NO/NOft  Gale 

Presettable  High  Speed  Oecade/Binary 

Counier  used  with  ihe  1 1C90/91  or  the 

95H90/gi  Prescaier  can  divide  by  100. 

(Sigrietjcs) 

This  chip  ts  the  same  as  a  Motorola 

MC4024M324  DiiaJ  TTL  Voltage  Control 

Mylttvtbrator 

This  chtp  IS  the  same  as  a  Motorola 

MC4044i4344  Phase  Frequency  Detecfof . 


PRICE 

HEWLETT  PACKARD 

S  6.50 

MIXERS  »40DELS 

10514A 

10514B 

8.50 

Frequency  Range 

2MHz  to  500MC 

2MHz  to 

15.S0 

500MC 

15.50 

input/Output  Frequency  L  &  R 

200KH2  to 

mDKHz  lO 

12.30 

500MC 

500MC 

X 

OC  10  500MC 

DCto500P 

50.00 

Mixer  Conversion  Loss  (A) 

7dB 

7dB 

15.40 

(B) 

9dB 

9dB 

Noise  Performance  (SSB)  (A) 

7dB 

7dB 

(B) 

9dB 

9dB 

PRICE 

$49,99       PRICE 

$33  99 

S.O0 

3.37 
3.37 


GENERAL  ELECTRIC  CO.  OUNN  DIODE  MODEL  Y  21i? 

Freq.  Gap  (GHZ)  12  to  18,  Output  {Mm  )  iDOmW,  Duly  (%l 

CW.  Typ  Bias  iVdCJ  8.0,  Type  Oper  |MAdc^  550.  Majt  Thres 

(mAdc)  tOOO.  Max.  Sias(Vdc}  lO.O.  $39.99 

VARtAH  Q ALLIUM  ARSENIDE  6UNN  DIODES  MODEL  VSX-9201S5 

Freq.  Coverage  8  to  12.4GHz,  Output  (Mm,)  lOOmW,  Bias 

Voltage  (Maic,)  I4vdc.  Bias  current  (mAdc)  Operating  550  Typ 

750  Max..  Threshold  650  Tup.  1000  Max.  $39.99 

VARI-L  Co.  Inc.  MODEL  SS-43  AM  MODULATOR 

Freq.  Range  60  10  150MC,  Insertion  Loss  l3dB  Nominal. 

Signal  Porl  Imp  SOohms  Nommal.  Signal  Port  RF  Power 

+  lOdSm  Max  .  Moduianon  Poft  BW  OC  to  mnz,  Moduianon 

Port  Bias  ima  Nominal.  $24.99 


AVANTEK  CASCADABLE 
MODULAR  AMPLIFIERS 


Model  UTQ504      UT0  511 


Frequency  Range 

Gam 

Noise  Figure 

Power  Outpul 

5  to  500  MHz 

eoB 

HdB 

+  i7dB 

5  to  500  MHz 

I5dfl 

2.3d  B  1o3dB 

-  2dB  to 

-3dB 

Gain  Flatness 

ld6 

IdB 

Input  Power  Vdc 
mA 

+  24 
100 

+  15 
10 

PRICE    $70.00 

PRICE 

$75.00 

OflDEniKO  I1^STRUCTX>MS 
QEFECTtVE  MATEIUAL;  All  cmti^  tpr  det*ciivo  wmi^ua^  must  t>i  mttSm  mrihiti  Snty  fStff  (t»T*  *'i^^  nBC*<p1  Qt 
pmotA  AM  ciurrq  mnjmX  inCHHSt  ih«  defects*  m«i«naJ  (for  i&Aif>Q  ^mtpQ^vti.  tm*  tfwo^t*  nvfntK',  ai^  tn^  um 
4T  CMJi*Ctit*«  ATI  tmtiitna  mufti  EM  p«CKw3  {l«apwil|r  Df  It  will  wod  tU  w,|tJTBnTie$ 

KLIVEIIT:  Qnleni  f*  nofffWj  fhtppwJ  witfitn  t$  hcbnanwr  (Bcstpt  et  ciisiornc;  i  txttm  t*  m  ^art  riu  lo  a« 

^«L4dfilifs«ii  slw  ctaiciil)«t  4  Adiii^d  0^  noting 

warn  mm  mtgW  ol  th*  papkm^  On  t*i4  cqwh^^*^  h  •«  ^  a^  0AJ<r,  FOS  thiWinQ  pom 

FOnEt<aM  on  DEIS:  JUI  fott^  ot^en  mm  m  OfmmMi  ttm  cuisnAfi  crm»»<tnoim  wotf  nvM  cut  m  uf  S 
f=ur)4»  Mf  Biv  sAfty  EHii  C  O  D  tw  not  ■innan  to  iCfUign  coi^ifiw  iwt  UHtua  of  Ci»ai't  ant  ftot  An  mcewstatM 

HOUnS:  M^day  \nm  SalUfUf '  •  3D  a.rrL  1q  i.OO  p  m. 

INSURANCE  Pleas?  mcttidq  29«  rorfluti  Additi'DnU  HOC  QO^ivartiM  DO.  Lrml»d  Pircit  only. 

ORDER  FOAMS:  N«*  ord(»  (ormi  are  Included  with  each  offlsr  for  yQyr  conwefiiefic*  AddifNonil  formi  ttv 

■vliilbl*  on  r^quBit, 

IPOBTAOE:  Miniimifn  thlpslrtf;!  iimt  TiindiliTTg  ^t^  En«  uS.  Cariada,  irnf  MiKico  ii  S2.50  pil  Qlti«r  cpu nines  itlSXHI. 

On  rort-^n  ordwi  inciudt  20*^  B^ipp'ni}  and  hindMnn 

mPAl&  ORDERS.  Ot^t  m<j»t  tm  accomptniwA  ^  ■  cheth- 

PRICES  'O*'!??!  «*  iub;i*cl  lo  ctiang*  wcmoul'  noiic* 

MCttOCX  CMJinaE:  '^  Bm'tm  mr*  ftinrnao  10  umZ  daommcm  Out  m  tanja^tim  ctrot*  cvtiofiv  wtii  b*  ttM} 

fMpOAiittiiilQrfllJ  BAiri  iwt.  WIN  OQ  crtA'oad  i  19H  ivstoeiun^tM  wirh  itw^vmindvinenditoiiir.  AMrttvmt 

SAUIA  TJUt  Anztfbt  n»«ti  KM  £*i^  i*m  tix  i^ttH  ■  Cfgnwi  An^raA*  r««4Mt  taa  card  »»  cwrwrrtti'  cm  fil*  wilft 
MHZ  i^KTi«nlCiL  All  cmMft  pW^iO  139  ;p«rHfTS  4«itAiM  ot  AruoniL  iHi!  d«ii*w]  lO  patient  m  Annm  ■»  sub 

IKHOtF^SH  Ml««lls 

SHOHTAOE  OR  DAWA01:  *l>  crirmi  for  jnofTiQtA  or  ditTTftgea  rfiutf  e«  ?nule  wi^in  S  d«iri  -iPttr  rvcatpl  o'l' 
ptici-i  Cl«tm(  fliLiSt  induot  ouF  invioic*  fiurrvetr  ind  triE  dai»  ol  purEhiM  Cijata»n«f»  #h'ch  do  lot  no-tifj'  kit 
wilhln  th^a  Time  |»r4acl  #111  bi  hi  Id  rasponprni*  for  th«  enTiro  ardar  ««  w*  wJll  coriDidtf  tht  grd«r  complola 

OUft  BOO  NUMBEfl  IS  SfRlCTLy  FOR  ORDERS  ONLf 
NO  INfOAMATtOht  VVILL  BE  OlV^N    1-600.528-0 ISO 


FREQUENCY  SOURCES,  (NC  MODEL  MS  74)( 
MICROWAVE  SIGNAL  SOURCE 

M&74X:  Mechanically  Tunable  Frequency  Range  {MHz)  10630  to 
11230  (10  63  to  11  23GHZJ  Minimum  OuTpul  Power  (mW)  10.  Overall 
Multiplier  Ratio  108,  Internal  Cfysial  Osciliaior  Frequency  Range 
(MHz)  98,4  to  104  Q,  Maximum  Input  Current  (mA)  400, 
The  Signal  source  are  designed  tot  appticattons  where  high  stability 
and  low  noise  are  of  prime  concern,  these  sources  utilize  fundamen- 
tal transistor  oscilialors  with  high  Q  coaxial  cavities,  followed  by 
broadband  stable  step  recovery  diode  multipliers  This  design 
allows  Single  screw  mechanical  adjust  men  l  of  trequency  over  stan- 
dard communical  ions  bands  Broadband  san^pling  circuits  are  used 
to  phase  lock  the  osciiialof  to  a  high  stabiUly  reference  which  may 
&e  either  an  internal  sel' contained  crystal  oscillator,  external 
primary  standard  or  VHF  synthesizer  This  unique  technique  aflows 
for  optimization  of  both  FM  nofse  and  long  term  stability.  List  Price 
IS  $1158  00  (THESE  ARE  NEW}  Our  PHc«— $289. 


HEWLETT  PACKARO  1N5712  MICROWAVE  DIODE 

This  diode  will  replace  tne  MBDiOi,  1N5  7  it,  5062*2800. 

50023635  eel  This  wiii  work  lilie  a  champ  m  all  those 

Down  Converter  pro|ecls  $1.50  or  10/$  10.00 

MOTOROLA  MHW1t72R  LOW  DISTORTION 

WIDEBAND  AMPLIFIER  MODULE. 

Frequency  Range:  40  to  300  MHz  ,  Power  Gain  a1  50MH; 

16  6min   to  17  4max  ,  Gam  Flatness  ±  0  1  Typ    ±0.2 

Man.  dB  ,  DC  Supply  Voilage  -  28vdc,  Rf  Voltage  mpui 

+  70demV  PRICE  $29.99 

GENERAL  ELECTRIC  AA  NtCAOS 

Model  N41B905H01 1-G1 

Pack  of  6  for  $5  00  or  60  Celts,  10  Packs  fof  $45  00 

These  may  be  broken  down  to  individual  cells 


TEflMS.  DOMESTIC  Prepaii,  CO  0  *f  Credit  Card 

FOREIGN  PrapaiEl  Ofll^,  US  Funds— i*Hirt#y  0«tet  Of  cashiar'i  CtmcK  Wtjf. 
C-O^tl.:  Accepift&Hi  ^  l«i«phofi«  Of  ii*i»i*  Piyffw^nt  1ro*n  custcmwr  will  be  Hv  c«sli.  man^y  ordtf  or  cast^i^a 
dwck  We  if*  *orr>  tiii  *^  ctftfNOt  tcc^ei^t  peraonai  checks  *of  CLOD'* 

COMFIHIIIMQ  ORDEAS  Vie  would  fKcfvr  inai  confirming  ofifei?  not  b*  tftt  «ttef  a  taJafrfiami  orit  has  be«n 
plaCH].  il  coni(«flV  poitCf  r>«:4s»j]Jiiet  a  conturrnnfl  onS«r,  (ji^ase  mjffc  "COHnftMiNG"  twldfy  on  ifw  onJ«f. 
It  prablwTis  0*  dupiicatt  sfiipmemm  otstut  due  to  »n  oPdv  «h*crii  a  ftol  pfooerty  martiBfl.  cuVtmntn  •HI  be 
hcJd  respongjtbi*  tor  uir  charost  incurrod.  pl^us  a  1S%  rutoch  chargt  O"  r*tyni6d  pvts- 
CflEOfT  CAnOS^    Wl  ACCTFT  «*»TIHC*BD  VISA  AMD  AtfrERtCAH  E£Pll£$t. 
DATA  SHEETS:  wnin  w&  nave  a*ia  a  Mob  is  in  atoci^  on  d:e(f5cea  wa  do  tuppiy  iSram  *<ih  tht  Ofdef. 


(5VI<^ 


etectroqieii 


*<'4d 


2111  W.  OAllELaACK  flOAD 
PHOENiiC.  ARIZONA  &501S 

Tall  Fr*«  Number 
SOO-S^d^lW 
(For  ofcton  #nty) 


'S*»  U$t  of  A^¥Brt$s^ti  on  page  i3Q 
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ramssij    the  first  name  in  Counters  ! 


mi 


o» 


9  DIGITS  600  MHz 


The  CT-90  ti  the  nKHt  venititt  r«turt  p«cfeed  coiiitivr  cvkQftble  fnr  lesi 
IhinSlOO.OO'*  Ad vi need  design  fcHturrs  ineludi^  three  selectable  gtle  liine&, 
nine  digits,  ^te  indie itor  and  ■  unique  displiy  hold  Function  which  hdds  Lhe 
dia  pliy ed  coiui  l  aftc  r  the  iiiput  si|ndi  is  removed!  Also,  a  t  Gm  Hz  TC  X  O  ti  mc 
bus  t!  ua.ed  which  enibltis  easy  itto  bcit  ciUjbrAtiiar^  checks,  against  WWV. 
OptioniUy:  aa  inicmai  nicad  bwEl^ry  pscLextemaJ  time  buc  input  ajid  Micn> 
poweir  bi^  ¥Ubdf[)r  crvital  oven  time  bai«  are  available.  Tbe  CT-9Q, 
pcff  prnuutf^e  y^oii  can  oxml  o^ 


^  WIRED 


SPECIFICATIONS; 

Rutc  :OHiio600MK£ 

Scfiiiiivity:       Le4i  ihac  10  MV  to  iSD  MHi 

Lets  than  SO  MV  tp  500  MHt 
RcKtIutloit      0, 1   Hz  ( 1 0  M  H  ?  f*ngt) 

1.0  Hz  (60  MHje  nn^p) 

t0.0  H£  (600  MHf  ranie^ 
Ptsf  lajr  9  dtpu  0.4"  LED 

Titnc  bttc       Sundu^lD  OOO  oHe,  1.0  ppm  2a40X 

Optwoai  Micro- pOw^  Qvei><^i  f^FKfl.20-WC 

B-IS  VAC  (^  250  ma 


7  DIGITS  525  MHz 


WIRED 


SPEClKtCATlQN^ 


Seuittvitt]-- 

Resoitmorc 


Displty: 
Tisic  biie 
Power 


:l  Hi(is525  MHz 
Lc&i  ihacSO  MV  to  150  MHi 
Leu  than  150  MV  to  500  MHi 
I  0  H^|5  MH/  fangc) 
lO.O  Hz  (50  MHi  faille) 
100.0  HitSOO  MH?  range! 
7  digtti  0.4"  LED 
t.0ppiiiTCXO20-4OX 
12  VAC<^  250  m* 


The  CT-70  breaks  dw  phct  bamtef  oa  Lib  tfualiiy  Crectyency  c^Hmten. 
Detuic  fcauircvsuciiac  ihrec  ^requetscy  rmntes  uch  K-ithpire-  a^mplificatiocL 
dual  5el«i;iahle  6»i*  Umct.  Jiiidgvte  activaj'  indicaticia  maks  meuurcniEniA  ■ 
finap^  Th«^  Wide  fFEquen^  ran^  enables  you  to  ■ccuraleljr  meature  sifnalt 
from  audio  thru  UHF  with  1 .0  ppm  Accuracy-  that's  .0001%!  TheCT-70  hi 
Ibe  answer  Ui  all  your  meajuiemcnl  deeds,  in  the  field  lab  or  ham  shack. 


PRICES 

CT-70  wvtesL  1  yexr  warranty      S99.95 
Cr70  Kit.  90  day  parti  war- 
ranty 84.95 
AC']  AC  idiTfler  1;95 
6  PI  Nicad  pack  -i-  AC 
Adapter.^  chaxiCT                            11.95 


7  DIGITS  500  MHz  $79^5 


WIRED 


PR1CE& 

MIMMOO  wimi   I   year 

wuraniy 

AC  Z  Ac  ad^Ncjr  ^  MINI- 

too 

fiP-Z  Ntcad  pack  and  AC 
Kd^pter/chni^er 


Herc^i  a  handy,  ^enerLl  puqnse  counter  that  prtsvidcs  tnoit  counter 
functipns  at  an  imbebevabtc  pnce.  The  MTNtlOO  docui't  have  the  full 
fteque-Diry  rufe  or  input  tmpedmce  quatiliei  fcnind  in  biiher  phcr  units,  but 
ibr  basic  RF  ilgnaj  meaturemieili^  it  can^  t  be  bca£  Accurate  me  tsuremenLi 
can  be  madcfnun  1  MHi  all  the  way  Jpto500  MHz  wnhexcelleniKxisitmty 
thmyghout  the  range,  and  the  two  fme  times  ki  you  select  the  resolution 
desired.  Add  the  nicad  pai^k  option  pmid  the  MLNl- 1  DO  makes  an  ideal  additit>n 
to  your  toql  boji  for  "int-ihe-nelff'  freqiiency  checki  and  repairs 


SPECIFICATIONS 


Raofr 
Scnsitivrty! 

RCfOKltHHt 

Disjplay: 
Time  base: 
PowtT, 


1  MHf  £0  500  MHi 
L«tllian25  MV 
100  HxEslowfau) 
to  KHz  (fast  gate) 
7  di|;ii«.  0.4  ■  LED 
2.0  ppm  20.40X 
5  VDC  ie  200  ma 


8  DIGITS  600  MHz  $159 


WIRED 


SPECIFICATIONS: 

Ranee:  20  Hi  to  600  MHi 

Seniitivity:       Lets  than  25  rav  to  150  MKi. 

Less  than  I  50  mv  to  600  MHi 
Resofuljoft      1.0  Hj  S60  MKi  ran^ie^ 

to  0  Hi  (6O0  MHc  rmni^i 
Oisp^Mf.  8  diiiuOJ'^  LED 

Time  baic       2.0  ppm  KMO'C 
Power  no  VAC  or  12  VDC 


The  CT-50  ii  a  versatile  lab  bench  coitnte  r  that  w  il  I  measure  up  to  600  MHi 
«rith  3  ^i§ii  preciiiofi  Arid  oat  of  its  bent  fealuret  it  the  Receive  Frequency 
Adapter,  which  Eiims  the  CT-50  into  a  ditital  Tcadoui  for  any  recehef.  The 
adafMcr  ti  caiily  programmed  foe  aisy  rccetver  and  a  limple  cocmectlon  to  the 
recchrer'f  VFO  »  all  that  u  (^quired  foe  use  Addiiii  the  nceivef'  adap^^r  in  no 
way  limit!  the  operallon  cif  the  CT50»  the  adapur  can  be  conveniently 
switched  on  or  oft  The  CT-50>  a  counter  thai  can  work  double- duty! 


'© 


PRICES: 

CT-50  Wired  t  yearwarraiity 

CT-SO  Ktl.  90  day  pvu 

warramy 

RA-t.  receiver  adapter  kit 

RA-1  wif^aiidpFB-pmt^mni- 

med  ( send  copy  of  receiver 

icheinatic) 


SIS9.9S 

119  93 
14.95 


29.95 


-    iiiiH: 


DIGITAL  MULTIMETER  $99^ 


WIRED 


PRICES: 

DM-70(F  wired  I  ye«r^ananEy 

S^>9.95 

DM- 700  Kii.  90  day  parts 

warriniy 

79  95 

ACL  AC  adapiDf 

3  95 

BP-5.  Nicad  pmtk  +  AC 

adaptet/ehargeff 

19.95 

MPl    Probe  kit 

235 

The  DM -700  nfferi  pm]fB.skifii1  quality  penTormance  Jtt  n  H£*bi?^'»r  prke. 
Featuren  mctude^  26  different  ranRrt  and  5  functtons,  Jill  arran^d  in  it 
cDnventent^  ea&V  to  use  format.  Measuremenu  lire  diifnlayed  on  a  large  V^ 
Sfi^t^  Vi  inch  LED  readout  with  autonudc  dedmal  placrment.  automatic 
pafafity « cnreiTuvitfr  inJitcitiafi  and  nvo^oad  (irotKtioii  up  toi  1 2  SO  v  otti  on  all 
ijup^t  mairinK  it  v  iituaUr  pooi-proofi  The  r>M-700  UsoksKreii,  aKandsome. 
let  Hack,  rusjed  ABS  case  wilil  cffivailent  retractable  tilt  bad  makes  it  an 
ideal  aJditiofi  to  any  fthcp. 


SPECIFICATIONS: 

DC' ACvollE  tOOuV  ea  1  KV,  5  raos«^ 

Da  AC 

OJ  uA  to  Z-O  Ampa^  5  rmitin 

O-l  ohmito20  Meidum,  &  ftn^i 


current 
Reii$t4W^ 

onpcdaocc 

Accuracy: 

Power. 


LO  Mefohma.  DC/ AC  volis 
0J%  basic  DC  votu 
4  C  cells 


AUDIO  SCALER 


For  high  resolution  audio  ueatupetnent^  mtiltipfie^ 
Lfpin    fref{tKficy 

•  Gfeat  for  Pi  towi 

•  Multjplie!  by  10  or  1 00 

•  0.01  Hz  resoluljpf€ 

$29  95  Kit      $3995  Wired 


ACCESSORIES 


Telescopic  whip  antenna  -  BNC  plii|;.  . . . 
Bitb  BDpedance  pcobe.  lifbi  ksiadiiis  ,  , 
Lew  pa»  prab^  for  audio  maszirenieat} 
Oifect  pnz^ie^  fenctal  pttrpcise  usafe  .... 
Titt  bail  fcPT  CT  70.  90,  MlNTlOO  , ,  - 
Color  bufi^t  calfbrvtton  imii.  caiibratei  coiinier 
a^^st  color  TV  signal 


■■»■**■» 


.**««*'. 


r  "  1  *  9  m 


%  7.95 

15.95 

.    15.95 

,    12.95 

.      3.95 

.    14.95 


COUNTER  PREAMP 

far  me»uTin||:  e*rfcfnefv  wealc  iint^uU  from  tOit>  IJOOO 
MHi.  SrruJI  %iic,  powered  bv  plu^  fi~afufonnjrr^inc}u<;ied. 

•  FM  25  db  pia 

•  BNC  C'ODiiiSlOfl 

•  Great  for  sntfTiiii,  RF  wt(}i  pick-up  kiop 

$34.95  Kit     $44.95  Wired 


¥r^ 


2575  Baird  Rd.  Penfield.  NY  14526     ''  ^ 


PHONF  ORDERS 
CALL  716-586-3950 


r«-iw  n   .Pi,   H^Fi^.'^at  l4ti9   Iqi^  i^fluid,    add  V       ffl*  it^ippiinf    ' 
•nikto'Dnf  t  *0  O  «*i(|l'*>umt  o^  f  ^  0    OfVriVttl  OhM  '  ^        COD   9«ltt 


156    73Magazln&  •  October.  1982 


FOR  THE  BEST  DEAL 

WITH  OR  WITHOUT  TRADE-IN 
ON: 


ir  KENW' 
^  TEN-TEC 
if  HAL 
ir  DRAKE 


ir  YAESU 

ir  ICOM 

ir  INFO-TECH 
ir  COLLINS 


I 

I 


DIAL  YOUR  DEAL  TOLL- 


VISA 


ALSO  CALL  FOR  PRICES  ON  AVAILABLE 

USED  EQUIPMENT 

WE  TRADE  ON  NEW  OR  USED 

^>HA/VIRADIQjCENC 

8340-42  Olive  Blvd.*   P.O.  Box  28271  •  St.  Louis,  MO  63132 

IN  MISSOURI  CALL  1  -314-993-6060 


M<nt#fCord 


JE600 
Hexadecimal 
Encoder  Kit 

RJUa-BlT 
LATCttED  OUTPUT 
19-KEY  K I YBO Aft D 


«1PHiirf1V 


IM-l-fa  '■  Itll 


I 


h BK ■  dac imial  dtait*  prfrducrO^  TrOm  H<judrtti«|i  H*v  »nitft% 
TD  ^tlipw  ijllract  prograrn'mlnD  Tor  B  bit  m: Icf ap r q caiior 
or  S  bh  mamorY  etfCufT*  TUfm  ■ddirpan*!  hitvi  ***  pro. 
vi[9n4  tat  umt  operaitant  MJth  on*  h>¥irvg  «  tiLxtsbt* 
output  vipaliLabl*  TTi«  au:tDuit  dr*  t4iKlii«<l  jthj  m<iiat}T«^ 
'mirth  V  L-EP  Ta*ntn-irti  JUaa  mctwclvd  ft  a  t^^p'Cfitrv  XTroo*. 
Factum-  Full  I 'bit  lalcKad  Oulpul  iO«  mietop^OcaiiiBCif 
4fM  Thr«B  up#r  driinv  Layt  Alitv  ar*  b«ii3-Q  'Ditspia 
af]M»*tLnn  Dabounc*  c^^ci^tT  proviiM^  lor  ■<!  13  kuvt 
3  LEO'  rtadouTt  t'O  vatil^  anlr^en  tttv  untsriac^nQ  'MUtii 
itfncfBrd    Ifl-ptn    IC   cDnna^IoF,    Only    4-5VDC    ■''«quir«[j 

JE600/DTE  HK  AlJS'u'r^^SSSj  .-.,S99.95 


If  Key  P^HLtaaCr  K*vli4J|rO« 


Jbbyll  f^lt   ptCe«44  4Cm0nt(,  |*VCJ|H]  .    «0i3^3O 

DTE'HK  4caw  cftiy- j»!3**K^i*-*wf^kh**tj|  54-4,95 


JE610  ASCII  Encoded  Keyboard  Kit 


iirniTAra 


mqit  «rtv  compiuiBr  tVRirn  "Ria  lill  camai  eonnpFvta 
mith  an  'rKlui1r».Al  padi  haybosit)!  ttAiTtti  HltMbl'V' 
f62  t«vft),  IC^  MKiia^,  connactpr.  alacxronic  cafrv-O 
ns4in  und  ■  40<iit>l*^id*1l  fptintatf  Mi*lnv  la^mt^,  T^ha 
c^cyiMkairEl  ■■■  tty  feqLj4,riit  +5=V  ^^  fSOmA  tiMi  -taV 
§.^  TO  tT»A  f^f  OQawtEsn  Faaturai,-  CO  itavi  0*AartM  ^a 
13^  cnar*fjan,  vtw«'  and  tonw  CIM  ASCH  tal.  Fully 
buffarid.  Ttva  uaar-daflna  h«v*  pirovjdad  for  cunom 
ppplkutioni.  Cn^l  lock  fnr  yj*P^r  c*woT>lv  alpha  charac- 
t4n.  Utlrl2«i  i  33  7fi  '|4Q-piiriii  ftncQdar  raAtJ-Onkv  mafnorV 
chip.  Outi^uti  tJl'tCtlv  cafnprtibla  ftfl<lli  TTt>DTt  or 
MOS  lo^c  airavt  Eaxy  tntat facing  -^itH  •  tS-H'^  <Sii{>  D' 
1B-pin  •4B»c«ni*cwr  Sun   3Vi"^  ~  t4K"1W  ntlfi'D 


$124.95 


JE61U  Kit    ^  Comaar^ntiifio  ^jftml      '.  .S     79.05 
K62  ff-Key  KtvDQird  iHcyboara  an^vi  .  .  .S    34.95 

DTE-AK  rciw  qniy -3h'^HKir^wscw^"D]$  49,95 


jWi^vVt,    J&21Z  —  Niv«tiv*  1ZVDC  Adjpi»r  Board  Kit 
JkEWiJ  for  iEfilOASCti  keyboard  kit    Kit/ 


JE215  Adjuslabl©  Dual  Power  Supply 

BsnvrM\   DCTcripiion:   The  JE215  li  i  Dyal  Power 

Supply  with  ifidependenl  adjiislabtepot^tiveand  nep- 
tjve  Qutput  vQitB^es^  A  ii^porgtc  3tj|usrrnenT  for  etch 
of  iFif  juppltu  prowidef  tK«  itser  unltmited  jpplicatmni 
flif  tC  Currinl  vol  rig'"  requnrcmjralL  Jht  aippit  i^'' 
a^  |H  med  »  t  -jeneriJ  iH-fiBrp«t  viTiablt  p9mB 

OiVVh-  FEATMfltS 

*  Aitjustvlil*  r»]^ia  iwd  pOw«t  Hjppites, 
IWf.    Jtrnf   fiBfl.    t.2'tfDC    10   1SVOC 

*  Powar  Output  laach  itjpp^vl 
SVDC  4B  B0O'«A.  10VDC1»  /^QrnA. 
laVDCri^fJOOnriA,  ifiirl 

*  Twn^   3  larrminal    adl    I'C  ragulalcrj 
ii*i1#i    tharniaJ    ovvrload'   p' otai^  ti'Cin. 

*  HatctJnh  rai^latp*  c  o<frf I'Tkh. 
■  LfO   "on  ■  iridic  arat 
«  ''rtrtiad  Bi^ard  Corifttructhsn 
a  120VAC4^put 

JEZ1S  Adj.  Dual  PttWerSu[tply  Kit  lis  shown]  ■  .   $24.35 

(i*ietura  not  ihow-ri  but  iimll<»»  in  coniiiiuetiO"  to  aij>«uoJ 
JE20G  Han.  Powar  Supply  K  n  tSVDC.  1  nmpi  .  .  $1 4  9S 
J  E205  AiU|3fcF  Sr  d.  [ tD  J e aOO k  £S,J 9  &  1 1 2 V  $  1  Z^S 
JE2"IOV»f.Piw,SffJ*  Kit.  5  l^VDC  To15#mp        11996 


\ 


HP  Dfsplay  Sale 

5(^  S«riti  —  0.4^  Incli 


■National 


UTE 


KEYBOARDS  —  POWER  SUPPLIES 


i   t  La^H-WsTW 


MF5  26'HET  WLCUUTDH  KPfBOAjO 
ftitNa.  KftZG  ...... 


mktiisiMl'slitii 


.SI.i5tiaBrZrS3U 


mm  SWITCH  6S^T  KETSOAHD 


1DI"Lb6'a''Wi(1%  m 


i« 


'A  I  -\  -' 


EJ-LnS*"**!!  lhWB"H 


*'•   Li  1^  Wi  l*,'H 


-C% 


1^, 


: f^inniii a? UK  N 


Pirt  Nq.  KSG9&aiZ^7  (Fiti  intu  DTf-^Q  Encloauri). 


I  Bus,  t4^  ftp 


DATilNETlCS  T4.KEY  KEYBOARD 

411311  EfloMtf  Uttmfi    Mvat:  Ein  ntffMCir.  bpfflr 


«^i.  -II  1^  »P<ta«i 


SV**'  Mini^Floppy  Disc  Drive 

FOR  rnS^U  MODEL  i,  111  (Induntiy  StBndirct) 
PuHujBB  QlnQih  QF  dDublBdanillr  Ft^ccii'dir)^ 
mnjg  FU  sMiaie  MFW  duubt^  fleHi.iiv 
^10wa<  *  t3vOC  j  srOflVli  I  i  iflnim  timu 
&VDC  C±«L2SW>  Oft  Binpa  4Ha  Unfi  M  pit 
iv'M  ai  laft  IM«1  ii«  iPtiL  I 

v.«^  ^  fl»iai  Suv  »*«-w  ■  rD  • 


SJngI*' i-ldM 
FD2SQ 


4fl  iracka,  2&fi1^ 


$179  J  5 

bflea  capacll^ 

$199JS 


D44jt]J«-»id«dl  W  tr«ci*.  44«l[  biriH  capaeii'r 


mitm  SWITCH  ss<«fT  keybqaud 

avri PiiLoii  tiijiiiiji.  n paMia c«(4 1 

»  BWai'l    MMlfcaiJ  Mf  Nil  iv  Cm 

hrtND  SGSEIia-l       


$29.95  Itch 


MICRO  SWITCH  a«-K£Y  KETBQAnO  (PAHALLEL  ASOi) 
PiftHfl  EIHS0Z2  (FllMflOTE'TaEndtoBrt)         „.... 


EXPAND  YOUR  TflS- 


to  1H,  3ZK,  Df  4IA 
'lMDd«l  I  •      Fran  4N  It  !6«  lii^utrft  ii\  Om  Itt 
M^«»  3  *      FlHI  4K  1«  4&K  A»qtiht«l  43»  ThrM  K9i 
Calar  «  Fniii  4K  1q  IBK  nequirot  (1)  Oni  KH 

"MgdH1 1  H^lppfd  ^m  El^Rrtiipri  iaita  i\s  I*  4l4i  twQ  Kilt  llaqim 
-  flai  Kk  lH«feMl  In  ■fch  IRii  i.1  FrjunKftn  - 


THS-aO  i6K  Convflrtion  Ktt 


rnWEH  SUrftT  —  5VK  #  T  ASP  UaULATfD 

Pan  NO  PS51194  . 


$19.95  IKh 


POWER  SUPPLr  -  5V0t  ®  1  AMP  REGULATED 

Qmral  «  SVDC  41 1  NB^,  *:||-4ayB£  1^.  IBM  DTkM.  40VJtC  |Ul.k«  1 
MMi  On  iHtr  p»4ri  MHa  I*-  MJiwl,  maiili  n^Mr  PaiF.  tL.  i 

piftiM.fS4ttni  


VM  comes  cart  trii  *  ■■■.  a  tic 
Drtwiv  HAW  (*Ri)  ml 
TtS-lSK7  *T55fM 
rni  lGIC3*?l?0ni 
TRS  1GK4-2SDnE 


M  V^;>1<J  EUPIM1ft/41 16}  TfiK 
I. 


^  lndiifttri«a 

Qanp.  lifHt  IIIVAC 


%2Mnmn 


I^A:  1 15MIL  Sft^Mi  •  t 


tiM  l11»tWi«1  ft«| 

PartNo  P^94VQ 


0  T.S  AMP,  ttVee  «  1.i  AH^  SWTCKINC 

flHI£.  Sin;  e  IJ  M  f^  iA/|BH  u«p|  latat  m 
«M«t^.1fNC«Tifiip  t«.M  pv  vi  im  V« 


POWER  PAC  —  Hmi  ElHlf  MallJ-VsttiB*  f nair  £iipfih|<   ■  llfK. 

fM  Ha.  2i5-ai& 


u 


Regulated  Power  Supplies 

Smrsns^n'ii  ap«n  conttruclion  (&0C)  powpr  suppljo^  ^re  serlvs- 
r&guialDd  sohd-stdliaf  aysl«mit,  d&fiigrrftd  1o  provide  rag,   DC 
vohagjiit  at  6  Eew«l9  (2-7fl  viirange).  Thflsv  units  ara  open-rrarnvd 
on  sturdy  bkck  snodlized  aluininum  tm  titcellfl-nt  mounting):. 
Ftuv«l:  ^nmn^rmifv;  mm  m  n^rim  imt  mum  *  smw.  i^  )l#  ai  bib  ai 


PDwertec  Sub-Modular  DC  Power  Supplies 

SM  SthvB  pow«r  iuppllffi  Jncluda  recllfv^^ng,.  fillfrHng, 
rvgulaltng,  ovedoad  tnd  oveni!Ci(taci«  prdeclfon  functions.  You 
n«*d  ofi^  conoecl  Hh  tub^moduk  ta  \hm  Mppni^iiit* ^ecQiKUry 
i^wHlofm*f  tap  and  hdt  tha  vnli  Ut  a  tmtilnt. 


TRSeO  Color  32K  ConVflTSiOti  Kit 


liChl  corner  comciiAtQ  willi I  h.  4ia4     . .      -  -:    MK  0^  RAM^ 
Bi  toHftiiion  OeoinM  iiMiflu  Cttiyeits  ms-ao  gotef  awpuMn 
wfh  trSemim  Boards  ftism  IfiK  to  32K 
TRJ  Mr7  m«)  «!9  fl 


Universal 


Computor  KByboard  Enclosurt 


LI1E"  aiantrl^M-liS]  Eni±quiii 
in  dedgrwT  iv  Miy  rmnyflci- 

■ri;  piflEZf  XI  nwtiu  au4tn  tmtn 


^jr     S<i9t«  mijiiiitm  tarn 
.     ji' ^xftm  KMt.  IhbTM:  I 


ihM  r-tfi  w 


OTE^ao 


Pee  Wee  Boxer  Fan 

■  36c (m  free  air  delivery 

•  3.125"  sq.  K  T  665"  dfiplh 

•  10  yra.  ccflt  dutv  at  20  *G 

•  for  Apoite  laun 

PWS;iO?uSMM         t  7^M. 
PWS2lOrF  *»••  S1Z95  «a. 

Muffin'  Fan 

•  105cfm  tree  atr  delivery 

■  i,eS"  sq-  Jt  1  50"  depth. 

•  tayni.  cont  duty  at  20  X 

»  1 15¥  SQM3M;  1«W  WL  17  g2l 
MUZAt^l  gninii*  *  7.95  ■■. 

MU2A1Nfi«,  112.95  u. 


■MB  imi  ptAucTpunici 


LHiat:  n%  ivftft^ian 


IriinliTTinijrwf  I  i»iiiin|iu-__ 


&i. 


ilV*CJA^jJT 


?f¥*c:r?A-r'    r 


liTt- 


i.t,*Ci/l.i 


'  1  Ft-  J'JAVA^ 


iisvAi:  -N-^  ».t:t 


iibb  I'm  ■  ijQi 


JH«, 


9Alf  I 

h.h'I 


'  VeHiQD  A[t^iliiiiii|  Finpi  -  Cvmril  ritlnii  l^nFv  avar  iqlHt  iMlftI  Tirtpt. 


•  SHIPMENT  IN  24  HOURS  • 


JS  Sft 


JOYSTICKS 


fSR 


iS-tMi 


1 


Twi^frti 


M^ 


^S-150K  ! 


Tapaf  Poll 


«.7S 


UV-EPROM  Eraser 


[l  Chip  —  37Mlnulaa^| 


Nrt 
Numbar 

C»lar 

OitcripilDn 

1-3 

PriCT 

SAL£ 
ffllCE 

50037650 

HI  Ett  mc 

CA     LktB 

99 

4/' S3  49 

50#J'?«&1 

HiElf  Rb^ 

CA    RHD 

^ 

*/*2  49 

5oea76fi;3 

mEnibd 

CC    flHO 

J& 

4/SZ49 

sotJTfiae 

HJEtf  Itad 

(NtrHmrill^O 

M 

4/12*9 

5O82'?fi60 

tmm 

CA    LHD 

i9 

4/S2  49 

^002-715^ 

Vellow 

€A  -RHD 

99 

4/i249 

5D9?-7663 

VfrllOW 

CC  ^  RHO 

.99 

4/*2.4g 

50a2-7G?D 

Gretn 

CA-  LHD 

.99 

4/ $2  49 

5002-7671 

Grtan 

CA  ■  RHC^ 

.5S 

4712  49 

508?  7673 

Gttwi 

C€    RHD 

99 

4^12  ^1 

5082-7676 

GrHfi 

Owflm^im^D 

99 

4/t2  49 

^062  rm 

fM 

CA    LHO           ' 

^ 

4/1^  49. 

MI2'7?51 

Red 

CA    KHO 

99  1 

*fWZA% 

5093 'jrse 

R«f] 

QvertlowjtlRKD 

99 

4/S2.49 

50a2-?76i} 

Rh3 

CC    RHD 

99 

4/t2.49 

CA-CDfnm.  Anwta  CC-CDiiini.  Ciihoda   LHO/RHD-Liflhight  hunctdic. 


Mini  Stereo  ^'>'^vK. 

AM/FM  Ji^lOsp 
Receiver  ^Oy^^F^ 

Skamra  1  SDorTi  Ewania  * 

FEATIiflES:  Lightweight  neadptipnes.  Lart/rlaht 
balance  eonlroi  Full  lidi^Mry  steieo  sound  AddJ^ 
X)xm%\  black  5^\y  cairyirtQ  case  A  s^hfOuider  alrap.  Bell 
cfip  Ihsnda  free)  Operates  on  3  AA  cafi  baitlefiiaa  (not 


CtiiMini 


7:00AM  to  5:00  PM  (PST) 
Call:  (415)  592-8097 


JUMPER  ANO  CABLE  ASSEMBLIES 


H3iji„j 


£«»«*•  trot,  Tn%  17^  ZrU^  SAML,  3£21«  3Si4 
i4t)t«in  41  rntPulaftO  tfh^ki  IT 

d:44t|iiCa  at  9ia  ■m,ii^  tpHIII  I 

b^Ht-^p.  a^R-lit  fjfat|r  ^d  la  ^raii^il  UV 

t»-  1  57p-  I  f  «*  Con^wla  iMIfc 

UV&11EI  ReptaGom«nt  Bulb 

DE-4uVEPR0M  Eraser  . 


■16.95 


'79.95 


STANDARD  DIP  JUMPEAS 


1 1  ..iji : 

(MM  J  24 


l3UV>4't 


1  a€3&^/1  OliH£ 


1fl.«f.  *4 
1?.VElll4 


S10.00  Mtolmum  Ofdar  ^  1J.S.  Funda  Onty 
CalHom^  R«idaf>lt  Add  SV^%  Satea  Taji 
PcHtao*  --  Add  5%  plus  tUSiO  lfS4tnnc« 
5«»d  SJ1.5.&  fo/  MontM/  Salts  Flytti 


fl.OO  Pcrstaoa  lor  Your 
FR££  T9«3  JAMECO  CATALOa 
Prices  Sub|*cl  to  ChanQC 


^t 


lAfill  0f4«r  ^iKtEQlflJcil  -  MrMlElHpbflK 


ameco 


ELECTRONICS 


^^\SvM/VU^2r 

<Af civ/         ^ 


Model  2&30 


.$29.95  I  lom? 


1355  SHOBEWAY  ROAD,  BELMONT,  CA  94002 
PHOHE  ORDERS  WELCOME  ~  (415}  592-8097 


^36 


^ 


Wal(  Transformers 

AC  and  DC  Types 


MSS€  lPhE-iuf»0l 


Pan  HCk. 


trtfiul 


Dutpgil 


Pttc* 


AC  2»f]tboii] 
AC  iw 
AC1(K» 

Knwt 
Hkomn 

ocaaia 
ountm 


DC  tin 


ii7VJMHr 
117VW)H] 
117V|lfiCIHl 
l1?V>UHz 

iirvHHr 
ttmttaitti 

t»VVBQHi 


I^ACl^ChnA 

IJVAC&MifiA 
13VJiC1i"t|>  .. 

■Vac  1,7  amp  . 

LJllrAC^Laddie. 
tVlK^aOmA 

utavDC  JiflM 

U^nKTTlPkA 

iviKsaaBUi 


. .    SSJII 

..I3A 

«Lf»vai4.as 


n.«aatsiM 


MOT1QROILA  AM/FM  Stereo 
Push  Button  Car  Radio 


RHi  HOUqNrAOEM  $ciHOCca.  ha^stt.  mjem  auo  amd  fox 

iFittnin  IkEMi  MM  1  I   ii|i*Mi^p  |4U.lM^L  Tab  bl  4ift  ^Hlw««y 
tal aaar hiMMM^  Cd^wtAm.  7-Wx  ivn  »iva1. 


Model  5VW3901 


949 '•('9 
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LINKS  •  REPEATERS  •  TRANSMIHERS 
RECEIVERS  •  PREAMPS  •  CONVERTERS 
TRANSCEIVERS  •  POWER  SUPPLIES  •  PA'S 


TBANSMiS QUALITY  VHF/UHF  KITS 


AT  AFFORDABLE  PRICES 


FM-5  PC  Board  Kit-0NLY$1 59.95 
complete  with  controls,  heatsink,  etc. 


SAVE  A  BUNDLE  ON 
VHP  FM  TRANSCEIVERS! 

10watts,5Channels,for6M,2M,or220 


1 


HIGH  QUALITY  FM  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY.  ETC. 


R76  VHF  FM  RECEIVER  for  10M,  6M, 
2M.  220,  or  comfflerciat  bands.  Fanrastic 
selectivity  options.  Kits  from  S64.95  to  S 1 09.95 

R450UHFFM  RECEIVER  for 380-520  MHz 
bands.  Kits  in  selectivity  options  from  $94,95 

R1tO  VHFAM  RECEIVER  Kitforvhf  alreiiaft 
band  or  bam  bands.  Only  S84.95* 


COR  KITS  With  audio  mixer  and  speaker 
amplifier  Only  S29.95, 

CWID  KITS  158  bits,  field  programmable. 
Cleaf^  audio.  Only  S59.95. 

A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  case 
with  tight  cover  and  no  seams.  7x8x2  inches- 
Only  $18.00- 

SCANNER  CONVERTERS  Copy  72-76, 
I35.t44.  240-270, 400-420,  or 806-894  MHz 
bends  on  any  scanner.  WreclAested  Only  S79.95. 


T51  VHF  FM  EXCITER  for  10M.  6M.  2M, 
220  MHz  or  adjacent  bands.  2  Watts  contin- 
uous. Kits  only  554,95. 

T4ai  UHFFM  EXCITER  2  to  3  Watts  on 450 
ham  band  or  adjacent.  Kits  only  S 64. 95. 

VHF  a  UHF  LINEAR  AMPLIFIERS,  Use  on 

either  FM  or  SSB.  Power  levelsfrom  1Dto45 
Watts  to  go  with  exciters  &.  xmtg  converters. 
Kits  from  $69.95. 


VHF  4  UHF  TRANSMITTING  CON VERTEJ^S      VHF  a   UHF  RECEIVING   CONVERTERS 


For  SSB,  CW,  ATV.  FM.  etc.  AvaJlabie  for  6M,  2M. 
220,440  with  many  IF  input  ranges.  Converter  board 
kit  only  at  $79.95  (VHF)  or  S99,95  (UHF)  or  Kits 
complete  with  PA  and  cabinet  as  shown. 


20  Models  cover  every  practical  rf  and  if  range  to 
listen  to  SSB.  FM.  ATV,  etc.  on  6M,  2M.  220. 440.  and 
110  aircraft  tiand.  Even  convert  weather  down  to  2M^ 
Kits  from  S39.95  and  wired  units. 


VHF      Sl      UHF      RECEIVER 

PREAMPS,  Low  noi3e. 

VHF  Kits  from  27  to  300  MHz.  UHF 
Kits  from  300  to  650  MHz.  Broadband 
Kits:  20-650  MHz.  Prices  Start  at 
$14,95  (VHF)  and  $18.95  (UHF).  All 
preamps  and  converters  have  noise 
figure  2dS  or  less. 


Call  orWrite  for  FREE  CATALOG 

(Send  $1 .00  or  4  IRC's  for  overseas  MAILING) 
Order  by  phone  or  mait  •  Add$2S&H  per  order 
(Electronic  answering  service  evenings  &  weelcends) 
Use  VISA,  IVIASTERCARD,  Ctieck,  or  UPS  COD. 


am  ironies,  inc. 

65-RMOUL  RD.  •  HILTON  NY  14468 

Phone:  716-392-9430         -m 

Hamlranics '  Is  a  rmgister^d  trademark 


Sbb  List  of  Adveft!seFs  on  page  730 
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!S  SMCmilSTS  •  CUSHCftflFT  •  DRAKC  •  HBM  HCV  *  HUSOCR  •  HV-GMN  •  ICOM  •  KRHTftON  ICS  ■ 


O 

§ 


3 

s 


m 

& 

CB 

a 
m 


8 


a 


g&j 


SPECTRONICS  SHORTWAVE 
PORTABLE  SPECIAL! 


5 

COMMUNICATIONS  SET  ■  * 


FM/AM/SW/LW  4-Bancl 
Portable  with  PLL  Tuning 


NOW  QNLV 


217 


50 


iCD  qiitnx  cHkM'i 


ID  ctm-ni^iii  pt:3«l  tgntn^  la*  pmhUijiioi^  r^ci'l  ^mtlttry  ijtpck  up  ft^atem  for 
.  re.i4l  ■IflfiQini  And  cJortK  lO^sy  'i\tt'i\  iiccFsa  rufiihij  Ufi-dcwfl  manuAli  lun 
-ng  mrrt  ImI  tuiltan  DitliftiDcK  ti^M  LEE>  lLin.i«>g  mdHTi^QF.  314"  PM  ^v^Bmlc 
ipviliW    Tunrngi  l«cK  tiul1{)>n    Duir  «all!a$f  [100     tJTiJZQ     ^40V.  50ia>  Hj) 

SPCCVK^TIQia 
T    III,   n  iNi^ #«■» »J>  1«t «•«£  ting UC   ^4t^ iju  lUiit iU-Bt *nf . bw^hq 9 Ji J tfi 

J<3!>T^     19*4  24    4^4111    5S4«9A     flTTA.    It^tftlA     tflftljlJNrl    taiUtK 
l-^mOM  lillflm  SNID^  lOASH  MHrPn«.«BbHt  PHI*  Han  ■Qt^nnlh 

Aii^.  rrH.ii  ivtf  Lwirfftt  ^soi.H;  b«i«  Hi-  touvm  %m  taam.ioonvfn,  Mmt  FivFij^ciw* 


(CqniY 


4JS4/ 


-f) 


^■^*>' 


-  VOX  for  fotaf  hands-free 
operation  ^^ 

•  y^^mie  range 

•  No  fmense  rpqufred 


POPULAR  HAMFEST  SPECIALS! 


SUB-AUDIBLE  TONE 
HEADQUARTERS 


c 


ENCODERS 

$OQ95 


29' 


EA&H 


plus  $2.00 

shipping 

^QonCI  USA  only) 


MORGAIN  MULTI-BAND  ANTENNAS 


ICOM 
IC25A 


Adcf  $5. DO 

lor  (hipping 

jCofitl  USA  ) 


We  Slock  Communlealionf 
SfMciaristt  SS32  and  SS-32M 
encoders  for  mosi  any  mobile  or 
hand-held  applications  includ- 
lag  the  very  popular  Icom 
Hiiidti«tdi. 

AMECO 
PREAMPS 

add  S3 .00 

shipping 

(Cofil'l  USA  only) 

Mod«l  PLF-2. . ,.,... . ....  $52.95 

Model  PIF  2E  (24aV). ....  $57.35 

Model  PT'2.  ..*..-- S79.95 

Model  PT'2E  (240V). ,, . . . S84.95 


dO^OHO/A  aD^40  Mtr  band^  {69)  99.00 

ISf^OHDiA  75/40  Mtr  bands  (66).  94.50 

75  lOHD/A  75/40/20/1 5nO  M!r  (66)  126.95 

&0-tOHDiA  8OM0/?0n5nO  Mtf  {69).  .  t32.00 


VoCom    POWER  POCKET 


|\  IC3AT{220MHz) 
IC4AT  (440  MHz) 


\l^- 


FAMOUS  "EAVESDROPCEfl 
SW  RECEIVING  ANTENNA 


195 


59 


95 


plus  sa.Qo 

^hJpplTig 
(Conn  U.S.) 


plus  Sd.OQ 
shippjng 

Acceprsanj.  Virion  Of  fheic 

_na  Mobiie  PaJh.pMt  poweN 


ICOM  IC2A,  1C2AT 


•  Compac! 

•  Quality 
Construction 

•  Versatile 

•  Affordable 

•  Wide  Range  Of 
Accessories 
Available 


CALL  FOR  PRICE  & 
AVAILABILITY 


B4W  PORTABLE  SHORTWAVE  ANTENNA 


Simpta.  d*p«n<li6ie  whq?  es  designed 
«pecK%  (or  Apartmerit  dwii»f^  and 
r»r(tim  Mho  CMimot  irsialf  s  pemiH^ 


9    TO  ORDER 


nent  Bntimna  Tunett  ttue  2.  6,  10,  15, 
20  and  40-n)eler  Amateur  bancfo 
Offar^  VSWB  of  t  1  1  wh&n  prop«r)y 
id|USi«d  TO  cp«r4hng  lre{|y«ncy  kf««l 
lor  tiM  i«  i  porMlli  crnff-goncy  tfw 
Itnta,  loo  Arnotfilt  to  •fenovt  any 
NiRzonai  auppoit  «rim  i  siTupli  ctamp 

W»tgh»  t»s$  t^Bn  S'  poundi  incbding 
rrv«  baae  Idddihg  coib  {nol  Lia«d  for 
6^2  m«lBfS},  coax  ine  and  ccsunter 
paae  WNp  14  22 v^"  lono  diuuAfli- 
t»«»d,  «il«r»cts  10  57"  Mounl  ■«.  14"^ 
long  Pemrt  mW^  360  wiitt  SSa  or 

cw 

Mfidvrsni-iti 


AVANTI  THRU-GLASS  ANTENNA 


plus 

t3.0d 

thippjng 


The  Avanti  On-G)as9  \s  the  first  two-way  com- 
municatLon^  antenna  that  mounts  on  glass  and 
trensmits  and  receives  through  (he  ^lass  Ex- 
iremely  low  VSWR  is  ACh«iv«d  by  ftti^i^trng 
special  tuning  slug  on  matching  neiwork  insid« 
the  vehicle.  Can  fce  easily  removed  (of  car 
washQ^s  without  special  tools. 


CALL  OR  W^RITE.  MASTER  CARD,  VISA,  MONEY  ORDERS,  PERSONAL  CHECKS  TAKE  3  WEEKS 
TO  CLEAR,  ACCEPTED.  INTERNATIONAL  ORDERS  WELCOME,  PLEASE  REQUEST  PRO  FORMA 
INVOICE.    ILLINOIS  REStDENTS  ADD  6%  SALES  TAX. 

MON.  THRU  WED.  9:30^:00,  THURS-FRL  9:30-8:00,  SAT  9:30-3:00 


s 


s 


HOURS: 


STOP  BY  AND  VISIT  WHEN  IN  THE  CHICAGOLAND  AREA!! 


s 


s 


SI 

3 


s 


cl  uiiuKfffln 


AMSEY 

LECTRONIC'S 

-«i  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodfes  too 
good  to  bypass     Items  are  limited,  so  order  today 


2575  Baird  Rd. 
Penfietd.  NY  14526 

716  536  3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


MIKE 


*t%  rniKe  k*f*  Transmii^  a  statil'e 
pgnal  up  \o  300  yird^  wilh  excep- 
onal  audio  quality  tty  means  of  its 
»ui|i  in  e^lecinet  mike  Xn  includet 
is«  inikB,  oriHDtr  swiicti  anienna 
tiM#ry  and  supef  triffrt/Ctlions  Th*f 
t  Ihe  lirwsi  unn  available 

=M-3  t^it  $14  9* 

-M-3  Wired  md  Ttiited  19.95 


Caku  Organ 

See  music  come 
alive'  3  different 
lights  IJicker  witft 
music  One  lighl 
each  for,  high 
mid^rafige  and 
lows  EacJ^  indi- 
vtduaHy  adiust- 
able  and  drives  up 
lo  300  W  funs  on 
110  VAC 

Complete  hit. 
ML-1 
SB  .95 


VM*o  Mdihllltr^  tc'f 
ConwAfU^  any  TV  to  -icre  ">f    Si4H!« 

ilabt«  funabie  &¥9f  cf'  *~itt  llunf  on  5- 
19V  «cc«C!*ssr^  v*dCD?90nil  Best  unit  CKi 
m«  mark«l'    Camfii«t«  *il  VD-1         1735 


Ltd  eilnlty  KM 
A  greai  alternion  get- 
tef  wh»ch  aiiefn^ieJiy 
llvshes  2  |umbc>  lEDs 
Use  for  name  Eddges 
buttons,  wa^nrng 
panef  lighls.  anyttimcji 
fluns  on  3  TO  15  volts 
Complele  krl  BL-1 

fa.as 


Super  Sleuth 
A  supef  sen  SI  live  amph- 
tier  which  will  picfc  up  a 
pin  drop  ai  15  iteen*  Qtp^^ 
lOf  rTiOnrtO<%tii<g  HBt'  ■  S 
foO'Tn  Of  ^  general  pur- 
pose sm0d\&t  Full  2  W 
rms  oulput,  runs  On  6  to 
15  volts,  uses  EM5  ohm 
spealkef 

15.95 


CPO-t 

Runa  on  3-12  Vdc  T  «^ll  pyt,  T  KHZ  qood  foe  CPO 
AJnrm,  Audio  Osci^llator     Complete  kit  S3, 95 


Call  Your  Phone  Order  m  Today 
TERMS:  Sat  isf  act  ion  guaranleed  or  monev 
refunded  COD.  add  $200  Mmjmum  ofd^f 
S6  00  Orders  urHJerStOOOaMSi  50  AcW  5^. 
fof  postage,  insurance,  hantflrng.  Ovefseas 
add  45%.  N,Y  residents  add  7%  lax 


CLOCK  KITS 

r«ur  otItS  laroni*!  ve  h«re  *Be^n.   OT*r  7.000  Sold  la  De^. 
B«  on*  of  Itic  g*n^  imJ  vrder  youri  lOd<y{ 

Try  your  hand  at  buildmg  the  finest  looking  ctocK  on  the 
markef  its  satin  finish  anodized  aluminum  case  looks  great 
anywfiere.  while  sij^  .4*'  LED  digits  provide  a  highly  readable 
display  This  is  a  complete  kit  no  extras  f>ee6e6.  and  if  only 
takes  1-2  hours  to  assemble  Vour  choice  of  case  colors 
sitver,  gofd.  black  (specify). 

Clock  kit.  12,/^4  hour.  DC-5  SZ4.95 

Clock  with  10  mirt   ID  timer  12/24  hour.  DC-IO  $29.9S 

Alarm  clock    12  t^otir  only.  DC-8  $29,95 

12 V  DC  car  Clock,  DC-7  $29.95 

for  wired  and  tested  clocks  add  $10  00  to  ktl  price 

SPECIFY  12  OFl  34  HOUR  FORMAT 


'M  Wirelemt  Ullte  Kli 

rafiAmirs  up  to  3CX)'  to 

ly  FM  broadcBal  ra- 

1^.  uses  any  type  ol 

like    Runs  on  3  to  9V     Type  FM-? 

Iks  added  sensUtve  itiihe  preamp 

Ml  kit    Sl.ffS  R^-2krt     %4  9S 


Wht3f»er  Lighl  Krt 

An  interesting  Itil.  smaU  inike 
picks  up  sounds  ai^d  cofiverls 
them  to  light     Th©  loudef  the 
sound,   the  brighter  the  trght 
Includes  rnike.  controls  up  to 
300  W.  ryns  on  110  VAC 
Complete  k't   WL-1 
S€.?5 


Tonm  DeCAcief 

A  comp^*te  !or>e  deco- 
der  ofl  a  Single  PC 
board  Features  400-  4w-/ 
50CX)  Hi  3d|ust8b(e~'^^^^^^V 
range  vifl  E'O  turn  pot,  voltnge lecju- 
lalion  567  IC  UsetuI  lor  loucN- 
tone  burst  detection  FSK  etc 
CiSn  also  [»  used  as  a  siabJ^  tjp^  ~ 
encodef  Runs  on  5  to  T 2  ^-alls 
Complete  kd.  TD-t      S&.95 


Car  Clock 

TKe  UN- KIT,  omly  5  toldtr  eonn*ctioiift 

'  '''^  5  *  Hnpef  c^ofcriig  rugged  tmi  4^CLir#lf>  auto  C)'QC%  ArfticH  iS  a  »n>ap  Eg  hii^d  aoS 
'  <jrdll  C'OCtc  nrovrnrem  14  cOmplCTHy  ^tiembllHt  -  yOti  onj^y  50l4«ir  J:  m/»t9%  VhJ  3^ 
-,v*itciip*  1*kp5  aiiSMi  14  tn4nult»'  pfipiay  n  bnqht  green  vrifft  automalic  eri^^hrrwiii^ 
coniroi  pfnDiocfil  '  as^urat  you  03  K  ht^rciy  r«atfBbipi  dt^plAv  'day  or  nignt  Comes^  in  j 
U1I4J1 1  intih  siHKi  i/e^  aluminum  eate  tufac  b  cun  b?  j  it  ^c  f^€»i:]  ^  d  1  rroren  r  wiy  5^  usin  13  ;  skI^ 
■^r«?    Cno»cp  ef  idinrer  IMtck  m  go^d  case  iHieciiyi 


4j^C-3  *<i   *5  nout  lof^rttflf 
f>C-3  Miip#d  arxi  iv«Tn] 


t22» 
f29M 


ttr^lyersftl  Timer  Kll 

^rfi« riles  the  djishc  parrs  and  PC 
X^a^ro  required  to  provide  a  sourci^ 
^t  precmort  ttnfimg  Jind  pufse 
feneration  USei  555  rimer  IC  nnd 
^ndudes  a  range  of  pzfls  for  most 
timiing  n^ds 


Mad  Blaster  KH 

PrOidsice*  lOUO  #ar  sfiAtlenng  an<j 
au^ntmn  getting  siren  rihe  s^und" 
Can:    supply    up    to    tS    «atl3    of 

onnoxious  audio  Runs  on  6-15  VDC 

MB-t  Kd  UK 


Siren  Kit 
produces  upward  and  downward 
wail  chsraciertstJC  ol  a  police 
siren  S  W  peak  «iudao  output  funs 
Of»  3-15  volts  uses  3-45  Ohm 
Speaker 
Complete  kit   SM'3  $2.9S 


Cflendxr  Alarm  Clock 

Thecloct<  thai?  gpl  it  all  S-5"  LEDs, 
12  24  y-iOiit  snooze.  24  ftour  alarm  4 
year  ca^ettdar  battefy  baciiup  and 
lots  more  The  supet  ?D01  e*i<*i  ts 
ij:«ed  Sae  5x4 12  incnes  Complete 
hi  I  lesj  case  (not  svaUatitpi 
liC'9  £34:95 


Under  Dash  Cmr  Cfock 

i?-iJ  r^airt  dock  in  ii5*,a;iiihji  jHajiir.  cmvftmHurti* 
ft  ^uimew  REO  LEDS  t^rgr  •cluoev  i  IJOt^i^h  ftitir 
^  •■■»   iHlM^itfi    AHtfiltJrF  ei*n&t  trdtt  J^AiMlrt    JIAd 
tuptn  •■nil«ucl43n«    OfMMVWi'  t]*mmrf  tf  uorngfT^'IIPv 

pC-ri  (toe*  H'lti  nn^  UratiWf  trtVihti 

nM- '  'ti™  me*  adapt**  tl  M 


60  Hj  Tlfne  Bas* 

<n  aw^Artt  l^>'-i.!r^t'   'P  ^  I' I*  fS  Sfi 

It  tS 


PARTS  PARADE 


Video  Terminaij 

*  d  ji>^or  f^{tf^1)  ifrfmifiipl  i.:dii3  A#Qkfif*««Mi4r  m  ASCII  fePr^MiArddnd  fv 

t'i'd  tvrfeiaairtf  trpf^^tw  9^  rwso'    P*'-**  *^o*  fen*™*  «f»Oifl'«'*i 
lcrall«Ta   mcc^  i'^« 'O'cr  emir  i^  bHI  pwi  nS-?37.in<t  MShv  impimvrrMfa  isn  tiejrd    -ibri 

RE  &i  I  &  Mrm^FTRf  Edir<f  *  I  r  i:  md  {60  00  k)*  *ii>9ct  an*!  i  f,11ff  JS 

PaiA«r  ^MpEiiv  f14.» 


IC  SPECIALS 


LiNiAR 


«» 


t    35 

It  50 
»t.M 
«.4S 
ft.M 
11  DO 
(1.00 
t1.2i 
lOtZ.W 
!:» 
I  $tt 
»» 
13  S5 


CMOS 


iflp 


50 
50 


j|f|Sl.S5 


50 

$9,00 
$2.00 
$1.35 
St  75 


TTL 


74S00 

T447 

7475 

7490 

741M 


S  ,413 
%  .S5 
1,50 

S  50 

S1,3S 


SPECIAL 


nC90 

730B 
7207  A 
7216D 
7I07C 
5314 
5375  A  B 
700 1 


$15-00 
$  t,25 
$17.50 
$  5.50 
$21.00 
$1Z50 
S  2  95 
$  2.95 
$  6.50 


Uniatot  Assl 
Assortmeni  o*  Popuia*  values  -    * 
wBlr    Cut  lead  'or  PC  moiniTing  '  ■" 
center    W'   iMcJs,  bag  fji  300  ar 
more 

$1^0 


Swtfct^es 
Mini  toggle  SPOT  Si  00 

Red  Pushbutfons  N  O        3/f  1  00 


E^rptiiones 
laada.  6  ohiri.  good  fo^  small  Itxtp 
4pe«kf<rs.  alarm  cloc^i  ifc 

5  rof  St. 00 


3  (or  ti.OO 


CfVftals 

3579S45    MHZ  11.50 

tO.OOOOO    hAHZ  SS.OO 

&24Ba00    M:H2  SSOO 


Good  lor  CijrKhs  nicJd 
crt3rg(^n»^#ll  rto  VAC  pt%ig 
one  orrd 

S  S  vdc  m  2U  mA  t1  ,D0 
ie  vac  4^  teOmA  §2.50 
I?  waci^TSOfTiA        f3jM 


SflAd  Stafit  BuUKTE 

Output  on  S'lJ  wdc  al  tQ-3d  nrA   TTt. 

compahfeli!  fl.M 


Pre$carer 

Mat^e  nigh  resolution  audio 
measurmenls,  great  for  muSrcal 
instrument  tuning,  PL  tones,  etc 
Multiplies  audio  UP  m  rrequency, 
setectabte  nlO  of  jcIOO.  gives  01 
HZ  resotytron  with  1  sec  §ate 
hme*  High  serTsitivity  ol  25  mv.  1 
meg  input  z  and  built-tn  liUermg 
gtwes  great  performance  Runs 
on  9V  battery  all  CMOS 
PS-2  *tit  $29  95 

PS-2  wired  S 39-95 


600  MHz  O* 

PR^SCALER  1^ 


^ 


Extend  Ihe  range  of  your 
courtier  lo  600  MH?  Works 
with  all  coijnters  Less  than 
t50  iTiv  serisitivity  specify  ■ 
10  or  -100 

Wired,  tested,  PS-iB     $59.95 
KiJ.  PS'IB  $44.95 


Slug  Tuned  Colli 
Smalt  3H6'    Hei  S<Ltgs  lurrted  coil 
3  turns  lOtOfSlOO 


AC  Outlet 
Panel  Mouni  «ilh 
4^11,00 


Leads 


FERRITE  BEADS 


Witn  >nlp  Mtd  spcci 


READOUTS 


i 


NO  a&&  i"  c  c 

f1,« 

^tiOMT'StO  iC* 

in 

UK  73H^ttjo  inrc  *    t  R 

lens?  *3x* 

x«ii 

TRANSISTORS 

MaatM  KPN  c^F 

11^11  .DO 

MMO0  PHP  C*f 

il^^.a 

pi««DPN«'C<f= 

IS^^IJ* 

tmt^op^mc** 

1t4lM 

mmt^r€t  t-f 

«/tiA 

his^ai  pw  c*F 

i/tt» 

N«flC-« 

4^tdd 

h»J?n  NPNa^l,cclFv 

tl.H 

hJSITl  uhf  mi»n 

vii.« 

0«V  Trtj  "tPhl  *QW 

IJ^IOP 

l>mm  tic  PNIP  «» 

in.ae 

m  loeTNsm 

Ma 

IPN  3PH  T|r^  T«n 

latiu 

*(•*    3«»   Trt*   T-« 

WKU 

HX'^5 

lie 

*(H4eUJT 

vtam 

SockcM 


i  Pm 
14  Pin 
16  Pin 
24  Pm 
2B  Pin 
40  Pin 


to/ $2, 00 

10  t2  00 

i0/S2.Q0 

4^1200 

4  $2  00 

312  00 


Dlodei 
5  1  V  ^ener     20/Sl,0O 
1N914  Type     SO/ 1 100 
lKy2Amp  a^SlOO 

100V  lAmp     IS/SI, 00 


25  AMP 

100V  Bridge 

$1.50  each 

Mini-Bridge  50V 
1  AMP 

2  for  $1,00 


CAPACITORS 
rjuiiTatuii 

1.5uF25V3J$1.00 
1.8uF25V3/S10Q 
^oF25V3JSl00 


AlUMlKUH 

EltH'lllTl^llC 

iDOD  .ir  i!gv  niQi«i  I.M) 

'SM  ur  JOV  A«i|iP        S  90 
■Out  t&Vfl»^*i  ffrll  « 


DISH  CEH^MlC 
1    >eV  19'tl  (KT 

Qf7  m-  »ivit » 


OC'OC  C^HivHtAr 
'S  vifc  irrpiil  prod   ^t  vd-c  ^  30"^ 

"9  vdc  produces -i5ir!Jc-@«35ma  1125 


?SK  a  Turn  Tnm  PcH   *1 ,00 
m  30  Turn  tfwn  not    (J^ 


Ceramic  IF  Filtais 

Mini  ceramii;;  ti Iters  f  kH^ 

BW  4S5l(H^Sl,50(ja 


l£ 


Trlnqmar  Capa 

Spramd#     3-aO  pf 

SfatMc  poiyprofjyi^''- 

Sflaa 


30  Watt  2  mir  PWR  AMP 

SimpJe  Class  C  power  amp  features  Slimes  power  gairi  1  Wm 
for  8  out.  2  W  m  tor  t5  Out.  4W  in  for  30  ou«  Max  output  of  35  W, 
incfed+ble  value,  complete  witli  aJJ  parts,  less  case  and  T-R  rePay 
PA-1   30  W  pwr  amp  kit  S22.9S 

TR-t.  RF  sensed  T-R  relay  kt!  6. 95 


MflF-^23a  transistor  at  used  m  PA-l 
a-iOc^b  gam    l^mtur  llt.SS 


RF  actuated  re^ay  senses  RF 
(IW)  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 
TR-1  Kit     $6.95 


Power  Supply  Kit 

CompJfie  trrpl,^  Tegai3iB6  pow^^r 
supply  provides  variable  6  la  1 8  voHs  iX 
TOO  ma  and  -  &  at  i  A  mp  Ex  ce<rient  Foad 
regutathdn  ^ood  irlt#ri^g  and  small 
Sire  Les5  rransfarmtri  r^MiFies6  3V 
-1  A  and  24  VCT 
Complele  kit   PS-3LT  S6  95 


Crytlal  Micf option* 

Smtll  t  ■  drameier  '^    track 
cryslal  rrnkc  cartridge   $,75 


Coai  Connector 

Ctl3&MS  mOuAl 

eNC  rype  tiOO 


Mini  RG-174  Coax 
10  ft.  rpr  $1.00 


*  V&ll  iiiltorr  Olkpn 
Mice  quaicfy  ciipi  5  fof  1 1  00 

S~  nu«tw  Grommt^  IQ  tgr  fl  00 


AviP    cit  crTD*i*l    tf«XC    Cipi    t>n|      fV^tsltvi 

im   t>fl3  MEK  itcl^l'OA'B   bag  1300  pel  la.M 


&  ipm  iyp«  gold  contact*  tor 
mA-1003  car  dock  moffutEr 
pricff  ?5  «a. 


L«dt    '  ^rOur  ctJQice.  pl^ftw  ^pecity 

UirH  Rod,  Jiurnbo  R«d,  Hugft  tnt^tvs^  Add   liluirruftat^K  R^  trfl 

h^trii  Vetlow  JumtHQ  Velio*  Jumbo  Greefi  i'tt 


Varvcton 
Molmo-la  MV  2?0t  30  PF  Nominal  cap  20-80  PF 


Tufiabia  rangt 


OP-AMF  SpKtal 

Bt-FETLF  13741    D^rectpmfofpin  741  compatible  butSOOODOMEG 
input  £,  super  low  50  pa  input  eurt«fil   tow  pOw#r  df^iii 

SO  tar  only        SSDO  10  tor         12,00 


7aMG 
79MG 
7» 


7805 


S1  25 
St. 75 
tm 
tt  15 

SI  t» 


Reguialon 


7912 
781 5 
79C*5 

7915 


$1.00 
•1.00 
t1.3« 

It  25 
<1  25 


Slirlnlt  Tubing  Nuba 

Nice  pr«ul  pee*  Oi  Shfrrth  vj^e    1"  ■  *" 

4hrrniL  lo  >"   Great  l{>r  spi»t«&      H^ll.fM 


Mini  TOiZ 
T^armaiioy  aranti 
To-?20Heat  Smhs 


Hral  Sinkf 

3  Im  f  i  M 


Optq  Isolators  -  4M26  type 

Opto  Reflectors  -  Photo  djode  *  LED 


Sf 


S.SO  ea. 
$1.00  e«. 


Molev  ittaady  priKut  m  tenqitn  erf  r  Pitrtecl 
Fiy  H  pin  jQckati    JO  ilrly  lof  >1  00 


COS 

n&siiiance  varies  mun  ihgtiT   2SD  t^tim^  ia 
QiMer  3  mag  i  lor  tlOO 


See  List  oi  AtiveTtiS9rs  an  p4ge  1JQ 
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DEALER  DIRECTORY 


Culver  City  CA 

j\m\  Elednmka,  3910  Nepulvedi  Blvd..  Ciilvrr 
Cil)  CA  ftft230.  39<KaoOa.  Tradts  4&MS8ti  Saii 
DfcKP.  S27  573S  {Besn  NV), 

FofitJUUiCA 

Compietc  lines  ICOM,  DeoTnm,  T«i-T«, 
MiriBT.  Cubic,  Lunar,  fwrr  4000  dectnmir  piud- 
u^  hJT  bdbb||rlft,  rcdininin^  eipfFfiinaitet,  Abo 
CH  tedici.  liancltiuphilE*  FrifiLuta  El^lttifiuTt,.  S62§ 
SUirrji  Ave,,  FwitJina  CA  93335>  SaSrTTlD. 

San  Dkgo  CA 

Wtr  bu^  and  i^il  Siurplm  Atmv  Smvy  Ekctntruci, 
■Imd  ToTnLruliw!  MstcruJ  WKal  dp  )ffiii  wirftiit  la 
sdJ-"  ^Vitp  Ear  csUkguc.  Elpttionictoiffn^.  Ine,^ 
440-7th  Avcntw,  fO  Bra  2£M«,  Sen  Dm  CA 
&2112,  Z32.937S. 

New  Castk  DE 

F■ctllk^^  Authorisd  I>«lt?t!  Vaeui.  [COM,  Tvn- 
Tec,  KDIC,  A2i:k[U  A£A,  K*ntftHiiQi,  Safrtct  FuU 
Utm-  cdT  AoDSiDrres  No  Sa^  Tai  in  Delawue 
One  mi3r  filT  1-'J.5  Dfelftw»R  Amateur  S^jumK', 
f1  Meadow  Roaii.  New  Cwitk  DE  19720. 
328-772S. 

San  Jose  CA 

Bay^  arn'i  neuot  Amal^rur  Radio  $tore.  New  & 
^oaJ  Amatmt  Radk)  al«i  ^  5«v-k«  We  fcaturt 
KrfTwood,  ICOM,  Ankn,  ¥m^.  T«n-Tee^  San- 
In-  6r  main  morp  !ilti:^!<rr  ftadktv  Inc.,  1373  Sn. 
BaiHim  A^i:.,  Sja  Jcmc  CA  35I2S.  998-1103. 


BiilTalo  NY 
WESTERN  NEW  YORK 

Njaurii  Pronhrr's  only  fuU  ^teK'kiiii^  Arn4iti:ur 
di-jJiST.  Alsdi  iibuituavis,  CB*  Scujfuritn.  Maiirte. 
CDmnKnuJ  Dpsating  dBpUyi  fe«iryrLi^  K«n- 
K<ood  and  oclim  Tcmnm,  Antrnnai,  Sa»  and 
Set^'k*-  DX  Cii«nini]nic*tiimi,32l4TrHKttfload, 


Smyrna  GA 

For  your  Kntiwood,  Yui^u,  ]CO^f,  DruLkt*  and 
tAbet  Hjnateitr  needs,  mmw  to  sec  u».  brings  Twiv 
Way  RadHi.  ^SOG  N.  Alfamft  RiL,  Smvma  CA 
aODiO.  432.8066. 

Ro»  WBTBYX  bus  liw  Lhj^  Stuck  of  Atnatcijr 
Gear  En  tht*  ititrnnounUin  "WtsA  and  Ihu  Best 
Prios  Call  m«r  for  oJ]  yoar  hdiTi  needs.  H(m 
Dbiiibutkg,  7a  So.  Sute,  fnstun  ID  iiA2f>^. 
8^^«fi30L 

Terre  Haute  IN 

1four  ham  hcadq-uartexi  kc ated  in  thr  bcart  of  the 
tnklwal  Hanstrr  Oectranio,^  Inc..  *9  Meadowt 
Center,  F.U.  hm  35H).  Tern  HauUr  LN  476fM]3. 
23fl-145e. 

Ealdmorc  MD 

Af vv«)n  buyiitfE  lab  pmdc  tai  equipftiint  itF,  Tek, 
Cr.  UkN.  Etc.  Ab(»  bij>'  miscpwcwt  ciMxiai  h 
wavifOTide  rfP*  <xt,  w^^^elint,  ElC-  Pirfct  "IT, 
"P".  "  H    but  win  con£idi7  larger  we  too.  Caduco 

Little  tan  MA 

Tlw  humstort-uf  S.E..  yfu  van  rv\\  iwi.  IC^nM'cnd. 
ICOM.  WjIkk],  Yaeiu,  DenTron,  JCI„M  Atfipi. 
BkVt  fv^-ptchcs  ik  » ittnwtrn  Wl^^kr  radar  de- 
teptonu.  BisfE-af.  jki^eaicj.,  aqUefmBa  bj-  L^nefi, 
WiJwn,  Hurt  t(  r ,  CA.M  TEL-COM  li*c,  Commu- 
nkallons  &  t:kiin7nic%.  fiTS  Great  Rd..  Rt.  Uti, 
Ljttkton  MA  OllGO.  4*(>^,^t>lO. 

Anil  Arbor  MI 

Stt  w  for  products  Ikiif  Ten-Tot.  P  L  ETfilif-. 
DeaTrofi  and  inasi»'  mdie.  (!kien  JulotKiav  tiumglii 
Saturtkvv  0630  lo'  1730,  WfeVCft.  Vklfif^O. 
^T»^>KN  .ntl  W^np  hchiod  the  counted  Pttr* 
ciiaMF  Radia  Su|}pU ,  327  E.  Huowf  Ave.«  Ann  Ar- 

faoi  Ml  4^104,  mi-Bi&m. 


Hudson  NH 

NtM'  FngLand'v  DMnbuUJir  and  Antlhiriattl  Ser- 
vice Center  fof  all  Vfd|<L»f  Arnak'*ir  T.ine«  Tufts 
info  EIstrDlin.  Inc..  61  LcmeU  Road.  Hudi^sn 
MH03®t,«S3^SI»5. 

Somerset  ^Q 

Mew  Jersejr'^s  Only  lacinry-jmlrhori/.i'dl  ICOM  und 
Ya^u  distt^biJtOf.  Lar^'  liivvntnn  r>f  iu:\ik  mid 
UKxi  tpeiriab-  Most  miji^ir  briind^  in  st<?ck  O^ini^ 
p|«ttr)ervk!CJtnd(aci|iiK3  Radlei Unlimited.  1 7(jO 
E^ma  Annur.  F.O.  Soi  347,  SoiBfnct  \J  0S6T3. 


AfTisterdam  NY 
UPSTATE  NEW  YORK 

Kenwfiiidi,  rC]f>^l,  Drak*.  plus  mans  relief  hne&. 
AttiAttHif  r^^et  Jfuf  ovrf  3£  y«4n.  Ailirandack  tla- 
(£»  5m»]v.  Inc.,  tB5  WstMaLn  Street.  Afflttct^ 
dam  SV  11010.  642^^350- 


Svracuse^Rome-Utica  NY 

FpntuirinK:  Kpnwood.  Vaisiu^  ICOM,  Drake.  Tm- 
TeL%  Swan,  Dt'tiTion,  AlpiuL,  Rtihriij  MFJ,  Tpm- 

Ctfiduraft,  Hmtler,  Miru  Pruabctt.  %imi  woni  Iw 
duanpuihted    with    A|ulpnKDl'i«nicie.    EUdki  I 
Wm-M,  Qtwida  f  ^mutv  Atn^art-Trrminal  Rujld- 
b^.  Orokan}  NV  13424<  ^4^^. 

Columhus  OH 

The  bii^gt^  and  best  HlHii  Store  In  the  midv-tst 
fefthurine;  nuiiJltN  Ketwiiini  onxJutt^  with  w<jrk- 
ins.  dlfpfay-it  Wr  ^l  iiriiy  inF  best  A  tithirri^cdl 
KnTwArtdSenipr.  linfvmaJ  Anuj«uf  Rviiv  Inc.. 
1250  Aid«  Dr..  Ar^Tiotdtbui^  iCdumbu^^  DH 

^^  Bend  OR 

Sutt'llite  TV .  Kni^wn  lifHuds.  Cull  tiKlas'  fnr  mort^ 
tnforoititton  auii  joquiri'  iibout  ciur  dealii^r  prih 
jPiUT)  ^^FUBcrOM.  r.O.  8oi  72^.  Bend  OH 
Srrri»,  3SS-CB96. 

Philadelphia  FA/ 

Camden  NJ 

WHVi'KUldif  &  Cf^itttal  Miinmavt:  (*inniptn>enl?tfi( 
EL|nlpmf?[3t.,  Luboraton'  (H rude  Test  In^truiln'Ulx, 
fVnwer  SupiTlira,  Beiv,  St^ll  i  Trade  ail  pnpiiliir 
nmlies - KP,^  CA,  l-^H^  ESI.  Sonsnen,  Sitiiepr. 
e^r  l.«ctninjc  Heeairh  l^^x^  1^0  Fetn  A^iC-. 
CantdEis  XJ  OS  1  (H.  ^  1-4:U0. 

Scrantofl  PA 

ICOiM,  Bird,  tJiitKrati.  n«ckman.  FliJce,  Ijir- 
sen,  Hiistlef.  Ahlennq  Six^cidiirt?;,  AsfiMin,  AvflrlJ, 
Beklrri,  W2AU/W2VS.  CUE.  A¥A.  Vihnt\t\m, 
H*m  Ke\\  CES,  Anrph'tKiJ^  Sum-.  Finon^CttHfi- 
er,  B&W,  Ani»o,Slwtv.  LkiUie^bctoHlks,  HIS 
Crand¥K%^  Sl.«  SenoliB  WA  WSm^  343-2114. 


DaTla.^  TX 

Dcatef  in  L^sed  CoiTipuItT  Hard  wart-  Ac  ElecHirfinic 
PuTt^,  Speriii]  nil  Dtiivj  Whtn-I  Prifit^jrv,  XtniK 
Word  1•^ocessil^(;  Kqiiipirient,  Dual  Card  I*riiilt'r% 
und  Dla|ilav  Sv^lrms.  Catalog  11.110.  Hnndurr 
Omitmnv  (Tlir  C'cmniiir  r  BfJOfn)  DrsH-  73.  2521 
B*idrr  St.*  DtaUaa  TX  iJ^Ja,  m)-4^. 

San  Antonio  TX 

Anuitruj.  OwtmCTLial  2-wiiy.  SdtltM.  Anti'nn« 
SpcY-iiJuts,  AvHnti,  Ajdrn,  Bird.  Hy-Cjiin.  Stun- 
darri,  Vibnipli'i.  Midljiiid,  HeriK-,  Cu.shtN(l. 
Dii'Uttrje,  Hmil^,  ICOM.  MFJ.  Nye,  Shun?. 
Cubtc,  Tempo,  Ten-T^v  i*nd  olbci^,  A ehjIi4tm;t  bs 
EqidlimRit  Co,.  Inc.  2317  Vanop  |»i.MXi  Hwd^ 
S«fi  knsimi^  T%  rSil3,  734^7733, 

~~  DEALERS 

YouT  company  name  and  mesiia^^e 
can  contain  up  to  25  word^jor  as  tittle 
av  $150  yearly  (prepaid),  or  $15  per 
month  (prvpaid  quarteriy).  No  mr^i- 
(ion  of  mtnl*iyrdeT  husintss  or  area 
code  permitted.  Directory  text  and 
payment  mast  reach  its  60  days  in  ad- 
vance of  publication,  For  example, 
advertisiniifor  the  Dec.  '82  mue  mtAst 
be  in  mtf  Imnd^hy  Oct.  1st.  Mad  to  73 
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A  =  Next  higher  frequency  may  also  be  useful. 
B  =  Difficult  circuit  this  perrad. 

First  latter  =  night  waves.  Second  =  day  waves. 

G  =  Good,  F  =  Fair,  P  =  Poor,  *  =  Chance  of  solar  flares, 

#  =  Chance  of  aurora. 

NOTE  THAT  NIGHT  WAVE  LETTER  NOW  COMES  FIRST. 


24F/FV25     26     27     28     29     130 

j31    QiQi     P/F*',    P/F"  .        F/F,       G/G        G/G,      G/G 


I 


QUITE  A  SIGHT! 

(AND  EASY  TO  SEE,  TOO!!) 


sporting  an  all-new  Liquid  Crystal  Display,  the  FT-230R  is  Yaesu^s  high-performance  answer  to 
your  call  for  a  very  affordable  2  meter  mobile  rig  with  an  easy-to-read  frequency  display! 
The  FT-230R  combines  microprocessor  conveniencet  a  sensitive  receiver,  a  powerful  yet  clean 
transmitter  strip,  and  the  new  dimension  of  LCD  frequency  readout,  See  your  Authorized  Yaesu 
Dealer  today  —  and  go  home  with  your  new  FT-230R! 
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SALE  SU9JECT 
FCC  CERTIRCATION 


LCD  five-djgit  frequency  readout  with  night 
light  for  high  visibility  day  or  night. 

Two  VFOs  for  quick  QSY  across  the  band 

Ten  memory  slots  for  storage  and  recall  of 
favorite  channels. 

Selectabfe  synthesizer  steps  (5  kHz  or  10  kHz) 
in  dial  or  scanning  mode. 

Priority    channel    for    checking    a    favorite 
frequency  for  activity  while  monitoring  another. 

Unique  VFO/Memory  Split  mode  for  covering 
unusual  repeater  splits. 

Up/Down  band  scan  plus  memory  scan  for 
busy  or  clear  channel  Scanning  microphone 

included  in  purchase  pric«. 


# 


Full  25  watts  of  RF  power  output  from 
extremety  compact  package. 

Built-in  automatic  or  manual  tone  burst- 
Optional    synthesized   CTCSS    Encode   and 
Encode/Decode  boards  avajfabfe. 

Lithium  memory  backup  battery  with  estimated 
lifetime  of  five  years. 

Optional  YM-49  Speaker/Microphone  and 
YM-50  DTMF  Encoding  Microphone  provide 
maximum  operating  versatility. 


FT-208R 
FM  Handheld 
2  Meters 


I 


FT-708R 
FM  Handheld 
70  cm 


And  don't  forget!  Yaesu  has  a  complete  Irne 
of  VHF  and  UHF  handheld  and  battery 
portable  transceivers  using  LCD  display  I II 


FT-290R  -  2  Meters 
SSB/CW/FM  Portable 

FT-690n  •  6  Meters 
USB/CW/AM/FM  Portable 
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Price  and  SpecHicatioos  Subject  To 
Change  Without  Notice  or  Obligation 
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YAESU  ELECTRONICS  CORP.  6851  Walthall  Way.  Paramount.  CA  90723  •  (213)  633-4007 
Eastern  Service  Ctr.,  9812  Princeton-Glendale  Rd.,  Cincinnati.  OH  45246  •  (513)  874-3100 
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Big  LCD,  Big  45  W,  Big  21  memories,  compact. 


TR-TSSO 

Outstanding  features  providing  utaximuiii 
ease  of  operation  mclade  a  large,  easy- 
to-read  (direct  sunlight  or  dark)  LCD 
display,  2i  tnulti- function  memories, 
automatic  offset,  programmable  priority 
cbannei.  memory  and  band  scans*  built-in 
lithium  battcfy  memory  back -up,  built-ia 
16-key  autopatch^  and  a  choice  of  a  hefty 
45  watts  output  (TR'7950J,  or  25  watts 
output  [TR-7930i» 

TR-7950  FEATURES: 

>NEW,  large,  easy-to-read  LCD 
digital  display 

Easy  lo  rtfici  in  direct  suollgfif  or  dark 
(back  Ugh tedj.  Displays  Iransmil/rect^tvc 
frequencies,  memnry  chiinnel,  repealer 
ofecL  l+,S.H*  sub-tone  number  [FO.  1,  2* 
33,  tone,  scan,  and  memon-  scan  lockout. 
Includes  LED  S/RF  bar  meter,  and  LED 
IndU-aiors  for  REVERSE.  CENTER 
TUNING.  PRJORrrV.  and  ON  AJR. 

•  21  NEW,  multi-function  memory  cli an nels 
Stores  frequency.  repeaUT  olTscL  and 
optional  sub-tone  channels.  Memories  1 
through  15  for  simplex  or  ±  6O0  kH^ 
olfeel,  Memor\'  pairs  16/17.  and  IS/19  arc 
paired  for  non-standard  repeater  offset. 
Memories  ''A'  and  "^B"  sci  upper  and  lower 
scan  limits,  or  for  simplex  or  ±  600  kl  Iz 
offscL  in  MEMORY  mode,  a  cirrle  of  light 
appears  around  Uic  memor\^  selector 
knob.  When  ihc  memory  selector  knob  is 
rotated  in  eilhcr  direction  lo  channel  L  an 
audible  "beep"  will  sound. 

*  Choice  of  45  or  25  watts  output 

The  TR'7950  provides  a  hefty  45  watts 
output,  while  the  TR-7930  features  a  more 
modest  25  waits.  A  HI  Lt  jW  power  switch 

allows  power  redueilon  to  approx.  5  watts. 


•  Long-life  lithium  battery  memory  back-up 

Built  in  lithium  ban  cry  has  an  estimated 
5  year  life. 

•  Automatic  offset 

The  microprocessor  is  pre-prograJnmed 
for  simplex  or  ±  600  kHz  offset,  in  accord- 
ance vvlOi  Ihe  2  meter  band  plan.  "OS' 
key  allows  manual  change  in  offseL 

•  Programmable  priority  alert 

Tlie  PRIOR  IT  V  i  hannel  may  be  pro- 
grammed in  any  of  the  21  memories.  With 
AUERT  switch  "ON"  a  dual  ''l>ecp'  sounds 
whi'U  a  signal  is  prcseni  on  the  PRIORITY 
channeL  An  OPER  swiicli  allows  an  easy 
move  to  Ihc  PRIORITY  channel, 

•  Programmable  memory  scan  lock-out 
*LO"  key  for  prograjnm*ng  scan  lo  skip 
sclerted  memory'  channels.  w{thuul 
em*jing  ihe  memor>^ 

•  Prograntmable  band -scan  widtii 

The  lower  limit  may  be  programmed  into 
memnrv^  "Ar  and  l^ie  upper  Umlt  into 
meitjur>^  'BT 

•  Center  stop  during  band-scaii, 
witli  indicator 

SlopFj  in  center  uf  channel  during  band- 
scan,  wi  th  ce  n  te  r  1 1 1  n  i  1114  I  n  d  1  c  a  to  r. 
» Scan  resume  selectable 
Scan  stops  on  busy  channel.  Selectiible 
automatic  time  resume -scan  (appmx. 
5  sec.  adjustabkL  or  eiirrier  operated 
resume-Stan.  A  scan  delay  of  appro x. 
L5  seconds  built-in. 

•  Scaii  control  using  up/ down  mlcroplione 
Momentarily  pressing  UP  or  DOWiSi  button 
on  microphone  tunes  one  step  In  tlie 
selected  direction,  on  memory  or  on 
5-kHz  step  tuning.  Holding  the  bullon 

for  about  2  seconds  stairts  \J?  or  DOWN 
automatic  scan  action.  Scan  start  also 
possible  using  "SC  key  on  keyboard. 
Scan  may  be  cancelled  by  momentarily 
pressing  the  PTT  sivitch,  or  by  pressing 
botii  Lip  DOWN  buttons  simultaneously. 

SpeciilcaUoni^  and  prices 


'  Programmable  sub- tone  channels 

Opllanal  I  U-yy  3  frequency  sub- tone  unit 
provides  keyboLird  select atik^  sub-tone 
channels,  which  may  be  stored 
In  memory, 

•  Built-in  16-key  atitopatch,  with  monitor 
The  keyboard  functions  as  a  1 6 -key 
aula  patch  during  iransinit.  DTMF  tones 
appear  in  the  speaker  output  when  a  key 
Is  pressed  durins^  transmit, 

■  Front  panel  keyboard  control 

Used  for  selecting  frequency,  ofiseL  pro- 
gramming mentoties,  controlling  scrin. 
and  autopatch  eneode.  Keyboard  lighting 
is  provided. 

•  Extended  frequency  coverage 
Covers  142.00O-I48.995  MHz,  In 
5-kHx  steps. 

•  Repeater  reverse  Bwitch 

Locking  type  swilch.  with  liidiiiitor 

•  ''Beeper"  amplified  through  speaker 

•  Compact,  lightweight  design 

•  Easy-to-instaU  adjust  able -angle  mobile 
mountmg  bracket 

Optional  accessories: 

■  TU-79  3  frequency  tone  unit. 

■  KPS-12  fixed -Stat  ion  power  supplv 
for  TR-7950- 

•  KPS-7  fixed-Station  power  supply 
fcjr  TR-7930, 

•  SP-40  compact  mobile  speaker. 

More  inromiallon  on  the  TR-7950  and 
TR-7930  is  available  from  all  authorized 
dealers  of  Trio-Kenw^ood  Communications 
1111  West  Walnui  Street,  Complon, 
California  90220. 
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